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PREFACE

This volume is one of fourvoluMes prepared by_staff in
the Vocational Education Department, Muskegon Area Intermediate
School District, as a part of the research project entitled,
'A Study of Job Demands and Curriculum Development in
Agricultural Training Related to the Muskegon County Waste-
water Management System.' The project was funded under a
contract with the Bureau of Occupational.and Adult Education,
U.S. 'Office of EducaLion... The final Report consists of the
following volumes:

Volume I: An Overview of the
Research Project

Voluthe II: Task Analysis Results

Volume III: Student Terminal Performance
Objectives and Instructional
Modules

Volume IV: Career Awareness Information
(

Citi;ens in Muskegon County, Michigan were fortunate in the
late 1960's to receive federal, state and local-dollars for the-
construction of a 40+ million dollar,"Demonstration" waStewater
treatment system. It was the opinion of many concerned individuals
that a wastewater land treatment system Would stimulate the
Muskegon edonomy and restore lakes, streams, and rivers to a
condition of purity most. Americans had alMost given up the hope of
achieving. TheHresearch project grew out of the need to identify the
jobs and trainin4 needs of individuals desiring to work-in waste-
water land treaTIt ent systems and related agricultural occupations.
It was anticipa-ed that hundreds of.new agricultural related jobs
Would emerge in Ale region aS a result of the Muskegon farm
irrigation system.

The purposes of.thiS project werei 00 To identify job
needs for agricultural occupations which will result from the
Muskegon County Wastewater Management System and perform a task
analysis on each occupation; (2) To develop instructional modules
and determine their place in-either high school or two-year college
programs; and (3) implement,an articulated curriculum with actual
programs and gain approval or lUnding.
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iNTkODUCTION

P--blem Area Toward Which the Project was Direc_ ed

'finding effective means for treating domestic and industrial
wastewater has been a, national and international problem over the
years. \The United States Environmental Protection Agency, the
State oCMichigan-and the local people in Muskegon CountY
initially'invested 40+ Million_ dollars to construct a-
"demonstration" wasteWater land treatment system to restore
lakes; streams, and rivers to a cendition of purity-most
Americans had almost given up the hope, of achieving. On
February 28, 1973, this 11,000 acre wastewater,management system
was selected as ohe of the top ten engineering achievements of
1972 by the National Society of Professional Engiheers.

On October 18,- 1972, Public Law 92-500 (F.L. '92-500) titled,
"The Federal Water Pollution Control Act Amendments of 1972" was
issued by the 92nd Congress. The act established as a national
goal the elimination of the discharge of pollutants into the
nation's waters by 1985. The Muskegon County WasteWater Manage--
-ment BYstem was constructed in Muskegon County -to eliminate
water pollution problems in the area and to stimulate-the
Muskegon economy. As of spring.1975, public and- private agencies
were waiting for the data to come out of the Muskegon project in
order'to determine the feasibility of constructing,similar projects
for alternative -or,SupPlemental purposes. Environmental
Protection:Agency ,Administrator RusSel E. Train publicly
endorsed the land, treatment approach for adequately treating
wastewater in late April, 1975. Because land, treatment is
considered the best practical approach _to treating wastewater,
it is reasonable to state that there'are going to be similar
syscems constructed throughout the'State of Michigan-and_ the
nation in years to come. When the proposal for this project
waa submitted, no significant data on -the creation ofjobs,
training needs, or the, impact on agricultural production was
available as a result of- constucting and'operating-A comprehensive
land treatment system. It was anticipated that hundreds of new
agriculture related jobs would emerge:in the region as a result,
of the County's 11000 acre wastewater system. It hap over 5,000
acres of irrigated crop-,land and is the-largest-farm as well-
as the largest corn producer in the State,of Miohigan.

Goals and Objectives, of. the_Project

. The major purpose of this project was to identify job needs
and develop a model educational program for training indiViduals
to work in agricultural.occupationsrelatid to-the Muskegon

,Couny Wastewater Management System.: It was:further proposed
that the 14 secondary schools in the area and Muskegon-COmmunity
College would find a means of utiliiihg thiS modern and unique
County-owned farm irrigation systemlas a laboratory for training
in vocational-agriculture and- envirOnmental technology.

The proposal stated that the project wouldicarry out -the
following primary objectives: ,



1.- Identify Job needs for agricultural occupati ns
which will result from the Muskegon County
.Wastewater Management System and ,perform a t -k
analysis On each occupation.

2. Develop ins rudtional modules and determine
their place in either higt,school or tWo-year
c011ege pro rams.

3. Imolement an articulated curriculum with actual
programs and gain approval for funding.

Becauae Of the quantity of infomation developed by the
staff, the- final report consists of four (4) volumes. This
-volume (Volume I) of'the_final report includes a summary of .the
procedures-and accomplishments relative to each volume.- Also
included in this volume are general findings 'and recommendations.
The reader willbe asked to refer to the Appendix of this volume
for specific information-in regard tia the Volumes prepared.

PROTECT PNCEDURES AND -ACCOMPLISHMENTS

The information presented in this section of the vol: e
will be discussed in terms of project sub-objectives.

An invaluable element traditionally used to assist in
researching, planning, implementing and evaluating educational
programs_has been a working adviSory committee. An advisory
committee repreSenting local, state, and federal-agencies from
the public as well as the- priVate sector was organized early
!in the project. Three group advisory committee meetings were
\held. In addition.to group meetings, a majority of the
advisory committee members were used individually .or in sMall
groups. to Assist the research staff in completing various stages
in the project. A list of the individuals who served as
advisory committee members are listed at the beginning of this
report under acknowledgements.

Sub-Ob'ective One

--To identify the agricultural
occupations related to the
Muskegon County wastewater
ManageMent System and deter-
mine job needs.

With the ass.stance of county employees working (a the site, the
staff identified the following agriculturaccupations on the

site:

a. Wasteater Treatment Operator
-b, Wastewater Treatment Laboratory Technic an
c. Agricultural Equipment Mechanic,
d. Farm Equipment Operator
e. Farm_Manager
f. Field Supervisor

2 8



g. Irrigator
h. Grain Drier Operator

Em.lo ent Ontlook for it.ricultural _Occu- ations Resresented at the
on County Was ewa er Management S-

Because of Public Law 92-500 and other,factors, there should
-be varying employment demands for skilled and technical.individuals
to fill the types of occupational positions under study. New
wastewater treatment plants will have to be constructed or upgraded,
in many local communities to meet the 1985 water pollution
standards. There should-be a greater demand- for wastewater treat-
ment operators and laboratory technicians in years to dome.
Walters .(1974, P. 9)_has projected that'the total,employment Of
persons working in Michigan's Municipal wastewater treatment plants
will increase to an additional 27.9 pereent from the end of 1972
to the end of 1976 if construction of new plants and-plant upgrades
continues as expected. ,One-third of the employees will probably
be in'the operator classification and many will perform main-
tenance and laboratory duties. One could also predict that
because of P.L. 92500, there should be a greater demand for_
wastewater treatment operators and laboratory technicians on
the national level in the future. This prediction is supported
by the Bureau of Labor Statistics for the Bureau states:

"Employment . . . is expected to rise rapidly through the
mid-1980's mainly as a result of the construction of new
treatment plants to process the increasing amount of
-domestic and industrial pstewater. Also, more highly
trained operators will b_ needed as existing plants expand
-and modernize their facilities to cope more efficiently
with water pollution. In addition, to the new jobs from
employment growth,_.many.job openings vill occuras experi-
enced operators retire, die, or transfer to other occupa-
tions." (1974, P. 2).

In a recent study conducted by the Agriculturaland Natural
Re8ouroes Education Institute at Michigan State University for the.
Michigan Department of Education, the authors revealed that 597,
workers were needed by Michigan's Farm Machinery Dealers
Association in late 1974. The normal replacement rate for
Michigan's:Parm Machinery Dealers Association was 283 per, year
for an annual turnover rate of I4.2 percent. (Thuemmel, Discussion
Report, 1975).

Future national demands for agricultural equipment mechanics
does not appear to be as attractive as the future national demands
for wastewater,treatment operators and laboratory technicians.
The-BUreau of Labor Statistics reveals:

"Employment of farm equipment-mechanics,is expected to
increase slowly throughout the mid-1980's. In addition
to jobs from' employment'growth, several openings will arise
each year as experienced mechanics retire, die or transfer
to other occupations." (1974, P 2).

9
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Treating waStewater by means of land treatment received
much publicity in 1975. The federal support of the Muskegon-
County Wastewater Management System and the endorsement by
Mr. Train could possibly mean that there are going to be more
land treatment systems constructed nationally in the,future.
This method of treating wastewater should increase the demand
for more specialized agricultural equipment mechanics.

For some y,-.ars now, Ameriqan farms have'decreased in nutber
and increased in size. The produCtion of farms has also
increased. Because of new technology -found in many AMerican
farms, managers and supervisors have also decreased over the
years. This trend will continue in the future as the number of
U.S. farms decrease.

With anticipation that land treatment will be used in the
future to adequately treat domestic and industrial waste, there
should be an incrJasing.demand for- farm managers and field-
supervisors, particularly for grain production farming operations.

-With an increasing demand to produce more grain crops on
large American farms., many farmers are installing spra irrigati:n
systems to increase crop production. The demand for irrigators
and grain drying operators should increase rapidly through the
mid-1980's. Assuming that land treatment will be an alternative
or supplemental system-for treating waste in the future, more
irrigators and graiA drier operators will be needed.

Sub-Objective Two --To perform a task analysis on
each of the identified agri-
cultural occupationS -related
to -MUskegon County Wastewater
Management System

- The research team wanted to know what job skills, knowled:es,
behaviors anclbasic skills were needed to succeed in the identiiied
agriaultural oaCuPations on the site. Jan Danford, Director of
Curriculum and Instruction at the Capital Area Career Center in
Mason, Michigan, proVided the research staff with sample, instru-
ments used-by the Center in performing task analyses on various
occupations. The Capital Area' Career Center instrument was
revised to meet the needs of the Muskegon Area Intermediate
School District (MAISD) research project. Task statements for
several agricultural occupations studied were received from
-Michigan-Stiate UniverSity, Montana State University, and The
OhioState University. This information assisted the staff in
develOping some of the needed instruments... Due to the fact
that the research team was unable to locate task statement's for
some of the agricultural oecupations studied, personal inter-
views-were conductedby staff to identify the duties of
individuals working in the muskegon County Wastewater Land
Treatment System. Instruments were -develOped for each occupation
and field'tested. Several revisions were made in order to
clarify the Wording in.the directions far completing the
instruments as well as task statements. Appendix A, pages 13
to 22 illustrates the format used.to collect data pertaining
to job skills, knowledgesu ,behaviors, and basic skills for the
eight agricultural'occupationsstudied.



Several instructors of vocational agriculture in the
Western part of Michigan were used to assist the project staff
in collecting the research data. See Appendix B, Page 23:to 24
for names and addresses of vocational agriculture teacherswho
assisted in the data collection phase of the:project. All
data collectors participated in a training Session designed to
_equip'ene with the necessary basic skills for collecting field
data. See Appendix C, pages-25 to 28 for information used in

training data collectors. Task analysis results for each
occupation studied can be found in VOLUME II - TASK ANALYSIS
RESULTS.

Sub-Objective Three --To write student terminal
performance objectives and
develop modules of instruction

A third sub-objective of this project was to write -student

terminal performance objectives-and develop instructional modules.
The research staff used computer results as a means for writing
modules. In theearly 19701s,the Michigan Department of
Education developed student performance objectives for-every
vocational program offered in Michigan public schools. The
format used by the Vocational and:Career Development Service in,
writing student performance-objectives was adopted for preparing
performance objectives for the MAISD research project. This
format is shown in Appendix D., page 30. Student- terminal
performance objectives written by the staff outline specifically:
(a) The conditions under_which the student_will perform; (b)

What the student will db as a result of, the instructional
module; and (c) How well the student will perform. Student
terminal performance objectives were -reviewed by a teacher
educator, instructors of,vocational agriculture, and several
community college inbtructors who taught environmental chemistry,
field biology, ecology, and welding. Comments,received from
reviewers were considered by the staff in revising this material.
See Appendix E, pages 42 to 43 for a listing of _reviewers. A
complete set of student terminal performance objectives for each
occupation can be examined in VOLUME III - STUDENT .TERMINAL
PERFORMANCE OBJECTIVES AND INSTRUCTIONAL MODULES. .

The research-staff was confronted . with the task of designing
a delivery system for developing instructional modules. The
format for writing instructienal modules was developed by the
staff and reviewed by several individuals who are knowledgeable
in curriculum development. We are of the opinion that the
instruc onal strategy developed will be accepted.by instructors
at the fligh school and Community college levels. The instructional
strategy was designed to provide enough flexibility so that each
individual user could adopt:materials appropriate-to his/her own
style and situation. The format was also designed so-that when
certain skills and knowledges become obsolete, this material can-
tle deleted and new information incorporated.- An explanation of
the elements included in the modules are shown in Appendix F,
pages 44 and 46.

1 1
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Several public and priVate agencies supplied the staff with
technical information. See Appendix G, page 47 to 50 for a listing
of the industries and agencids who provided the staff with materials
related to this project. A bibliography of documents reviewed and
umdfor the project can be-examined in,Appendix H, page 51 to.62.
.With the use of this excellent information, instructional modules
were written for some of the occUpationsstudied. Modules were
reviewed by several experts. The mOdule review form is found in
Appedix,I, beginning on page 63. A sample module J.s'shown in
Appendix D, pages 31 to 41. Other instructional mCduleS'developed
by the staff are found -in VOLUME III - STUDENT TERMINAL PERFORMANCE
OBJECTIVES AND INSTRUCTIONAL MODULES.

b-Objective Four --To explore the possibilities
of-Utilizing the Muskegon
County Wastewater Management
System as an educational tool.

The research team selected influential people in Muskegon -

County in order to identify the possibilities of utilizing.the
Muskegon County Wastewater Management System to enhance-the
learning qf youth and- adultS. ,Comments and questions obtained
from the interviewees were sumMarized. The research staff
explored possibilities with several local and state-controlling
agencies to determine whether the Site can be used.for educational
purposes, and if so, to what extent. The type of individuals
-surveyed follows:

Occupations/Positions Number Surveyed

Superintendent of Public SChools 1

Assistant Superintendent of Public Schools
Board of Education Member 1

Vocational Agriculture Teachers' .3

County Extension Personnel 3

Community. College Administrator 1

:State Department of Education Representative 1

Department: of Natural Resources Administrator
Former County Commissioner
County Commissioner
County Administrator 1

Muskegon County Wastewate_ Management
System Personnel 2

Total 17

The survey questions and findings are found_in- Appendix J
beginning on page, 67. The survey was conducted in one7to-one-
interviews. The following is a summar- of the perceptions of the
individuals surveyed regarding the utilization of the system:

1. With,only three high schools 'in, Muskegon and Oceana
r-Inties.providing opporttinity -for vocational
c...riculture training, it was almost an unanimous
opinion that More programs were'needed for all

12,



schools. Sugges ions to enlarge included use of the
Muskegon CountyWastewater Management System as a
locatiolv_for new programs (i.e.--ornamental horticulture,
production-agriculture, agriCulture mechanics and natural
resources). Field trips for all ages were also highly
encouraged.

2. there wasgeneral concurrence that the Muskegon County
,Wastewater Management System site should be utilized as
.a national Center for seminars, training and information
dissemination of-theoperation, of wastewater land-
treatment.systemi..

There was_a general agreement that the Muskegon County
Wastewater Management System should, be used-as an out-
door laboratory for classroom- teachers, (i.e field
trips, land surveying, 1920 farmuadene with house and
barn furnished .and Stocked' as a 1920 farm).

4. There was a:strong support for a visitor's center and
the suggeStion was made.that Muskegon Community College
students-interested in, "People Contact" oriented-job
experiences coUld, operate the center.

5. General- agreeMent was toviard making an. edudational area
available to 4-11, Boy. And Girl Scouts' and other organi-
zations interested in ecology, agriculture or
Conservation.-.

6. Educational-ventures should include wildli e management
recreation and tourism.

7. There was mixed support, but enough to warrant investi-
gation of the development of community gardens on the
site.

R. There was strong. supportto build facilities on the site
for'Use in vocational-technical.-agricultureprograms by
high schoOls and'the community.college. SoMe suggested
beginning by using existing barns and houses on the site.

9.. Other suggestions included:

Educational:involvement in public relations
_Controlling 1-tinting
Experimentation and reSearch center
Emphasized coordination _and cooperation

.

Sub-Ob'ective FiVe- devekbpAtudent awareness
information

In order to-provide students with-an -awareness of the
Agricultural industry and the many occupations Available as a-
career, the staff, With the aSsistance of consultants; developed

C.
d.

1



.two (2) filmstrips with narration on cagsette tapes. One
filmstripentitled,"PREPARING FOR-A CAREER.IN AN EXPANDING
INDUSTRY 7 AGRICULTURE,'! includes the folloWing:' (a)'The
ptirPoseof agriculturaleducation programs; (b) The type
of education institutions in which one could receive training
in agriculturec) the type,of teaching methods used, to
prepare StUdents for, agricultural careers;'(d) The Future

. Tamers of:America youth organization; and .(e) A'description
of" several occupations. in,the Agricultural Industry.

A-second filmstrip entitled,- "THE. MUSKEGON COUNTY WASTEWATER
MANAGEMENT'SYSTEM - A SYSTEM DESIGNED TO TREAT DOMEStIC' AND
INDUSTRIAL WASTE NOW AND FOR THEyUTURE," depicts 'the followingl
(a) The'planning, development,-and construction of the project1.--
(b) How the ;system operates; and (c)-A listing of agricultural
occupations found in the MuSkegon County Wastewater ManageMent
System and the duties of individuals studied. The content
of the two/filmstrips can be found in VOLUME IV -.CAREER-
AWARENESS/INFORMATION.

Copies Of the two filmstrips &nd cassette tape may be
obtained by writing' to the Superinte.dent,,Muskegon Area
InterMediate School District, 630 Haiiey Street,- Muskegon,
Michigan- ' 49442.

Sub-Objeative Six -7To implement an articUlated-
curriculum with-actual
programsand gain approval
'for funding.

In order to determine the vocational:interest (students'
were asked to select two course dfferings) of approximately
'6,000-tenth-and eleventh grade student6in'Career Education

.

Planning District (CEPD) 421 which consist_of fourteen school
districts, a survey was conducted in the-Fall,_ 1974 by the
Vocational Education DepartMent in_the MAISD organization.
The results of the surveyare shown

C--First Choice

below:

121-.

Agriculture
Production
Supplies 14
Mechanics 24
Products 29
Ornamental Horticulture 66-

Total 254 4%

Second Choice

Agriculture
Production 96
Supplies_ 34
Mechanics 28-
Products 36

- Ornamental HorticultOre
Total 278 5%
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The MSU. study of projected needs ,(Thliemmel Report) shown below
is interesting'to compare with the Student interest findings of
-the-MA1SD survey.:'

Agriculture 1974-79/Year Required* Being Trained
Production 1600 1040

Supplies 760 90

\\Mechanics 520 220

_Ornamental Horticulture 1790 231

These figures have been rounded o

As of December,,1975 vocational agricultural programs
were located at Montague, Shelby and Ravenna, Michigan in CEPD #21.
Due to the location of those three programs, many students In
.CEPD #21 were unable to enroll in'vpdational-agriculturel 'programs.
One objective of this project was to identify ways inowhich more
specialized vocational agricultural programs cduld be implemented
in CEPD #21. The staff met with several groups lorthe purpose
of generating ideas concerning implementing programs. An idea
sheet is attached as Appendix H. The staff discussed this issue(
with the following agency representatives:

Michigan Department of Education
Michigan State University
Muskegon Area Intermediate School District Board of

Edudation
Muskegon Community College-
Muskegon Cdunty Board of Commissionei
Muskegon County Department of Public Works Board
Muskegon County Metropolitan Planning Commission
West MichiTan Shoreline Regional Developmeht Commission

-

The following locations were mentioned in regard to the
implementation of nel-, specialized vocational agricultural
programs in CEPD #2I:

1. The Wastewater Site

2. Buildings which may not-be needed by the schools in
the future because ofdedlining enrollMents

,

A. Muskegon Community College
-

Prepared'hotes for a Meeting betweem Muskegon Community
,College, Michigan Department of Education, Michigan S/tate

.

University and Muskegon Area Intermediate Sdhool D4trict'are
'found in Appendix L. The discussion centered around' implementing
voCational andtechnicai programs in CEPD-#21. A PropoSal that
was presented to the-Muskegon County Board of Public Works is
attached as Appendix M.':

General Findings

An analysis of da a and information received from various
individuals and groups revealed the following:

_

15
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1. 'Nationwide,employment af indiViduals'working in,
conventional wastewater treatment systems as well
as modern-systems (e.g. land treatment systems) is
expected.to rise rapidly thrOugh the Mid-1980's.,

.Tothl :employment of persons working in Michigan's
.municipal wastewater, treatment- plants will increase
to ,an additional 27.9 percent from the end of 1972'
to.the_end of'1976 provided construdtion-of new
plants .and Sant upgrades continue:as expected.-
Onethird.af the employees will probably be-in the .
operator classification and many will perform main
tenance and laboratory duties.)-.

Present prediations regarding -the,national employment
of-farm equipment medhanics:reveals,* slow increase
.throughoutthe mid-19.80.'s. Treating liquid waste
by means of land treatment should increase, the demand
for .m.Jre specialized agricultural equipmentmechanics.

'Fivehundred and ninety-seven workerS were.needed by
Michigan's Farm Machinery Dealers Association in
late-1974. The normal replacement...rate-for the
As=liciation is projectedto be 283.Peryear'or.an
annual-turnover- rate of 14.2 percent..

American farms will continue to decrease in number.
'and increase in size to same extent in,the future.
Techn?logy will play an important role in producing
agricultural commodities in other parts of the world.
The need for skilled, technical, and professional
individuals in agriculture isexpected to increase
throughout the mid-1980's. Opportunities should be
available in the following occupations: (a) Farm
Manager; (b) Field Supervisor; (c) Grain Drier)Operator;
(d) Irrigator (sprinkler systems); and (e) Farm Equipment
Operator.

5. Analyses of job tasks resulted in the identiffication
and validation of several hundred competencies
(job skills and knowledges) needed to succeed_ in each
of the eight agricultural occupations studied. The
responses of individuals in the same occupkt ons-varied-
to some extent. There was much commonalityt)', etween

/

the respondents in.the eight occupations relative to
baSic skills and behaviors needed for succeasful
employment.

,

)

6.- The format for writing_student terminal Performance
objectives and instructional' modules was perceived
by instrUctors of vocational agriculturo and Community
Coliegeinstructors as an appropriate st ategy for
improving instruction.

1 6
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7 There is a need for more specialized vocational
agricultural programs at the secondary level in
Career Education Plannihg_District (CEPD) #21_
Programs to be emphasized:

1.

2.

Production Agriculture
Ornamental Horticulture
Agricultural Supplies ahd Services
Agricultural Mechanics

The following locations were .mentioned in ,_egard
to this need:

The-Wastewa-er Site
Use buildings which may not be needed by
the schools in the:future because of
'dedlining enrollments-
Muskegon Community. College

There is a.need for technical-agricultural programs
(Post Secondary) in the creater Muskegon area. Program
areas which should be given attention are as follows:

Environmental Protection (i.e. the need to
-ttdin wastewater treatment operators and
laboratory technicians)

Farm-Management (An Extension of Agri_ultural
Production)

An Extension ef Ornamental Horticulture:

Landscape Design
"Turf Management
Soil Management

9. There is a need for student-modules of instruction for
the agricultural occupations suggested in NUMber 7 and 8.

RECOMMENDATION

We recomtend the development and implementation of
educational opportunities that_will provide relevant training

Agribusiness, Natural Resources'and Environmental.Protection
(ANREP) for people in-CEPD #21. The flow ofeducational

,opportunities--in ANREP,we are proposing is as follows:

1(6 - AWARENESS TN ANREP

7-8(9) CAREER ORIENTATION, IN ANREP

9-10 - CAREER IN ANREP

, 11
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11-12 - (VOCATIONAL AGRICULTURE ) PREPARATIoN-IN,ANREP

13-14 (TECHNICAL AGRICULTURE) PREPARATION IN ANREP

Adult Education - UPGRADING AND RE-TRAINING IN ANItP

12



APPENDIX As

TASK ANALYSIS SURVEY INSTRUMENTS
(SELECTED'PAGES ONLY)
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MUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT

VOCATIONAL AND TECHNICAL
AGRI'CULTURE RESEARCH PROJECT

The Muskegon Area.Intermediate:School
District has received funding for a combined Research'and Program

DeveloPment Proj.ect from the United.States
Department of Health,-EducationAnd

Welfare, The project

entitled, "A Study ofJob Demands and Curtictlum Development in Agriculturallraining
Related to the

Muskegon County Wastewater Management
System" is to become a natInljEltilysltailimall

for

ttaining persons to work in farm irrigation systems similar toithe Muskegoo:/Connty Wastewater
Management

System. We are asking you tp assist the Musicegon
intermediate School

District in this needed research

rojettby
spending.some of your precious time in reacting to this survey..

1he reason you are being'

asked to complete th4 survey is because of your expertise in the professi6, .In order to develop a

relevant,apd meaniogful.national
model educational program,

ye need your assistance
in.identifying the

knowledges and behaviors
which a worker must possess

in order to be proficient.on. the job.

NAME.

EMPi.LYER;,

ADDRESS:'

2 a

POSITION:

TELEPHONE:

(STREET)

NUMBER OF YEARS EERIENCE IN OCCUPATION:

(STATE)
(ZIP)'

2



DIRECilONS:

MUSKEGON AREA INTERMEDIATE "SCHOOL DISTRIGT

VOCZONAL AND TECHNICAL AGRICULtRE RESEARCH PROJECT

A.,141t of skillq whióh ;re Flr,!o:med
in.a4iven,occupation begins on .the next page. Plea e check each

itPn in the.skills list.indicating answers inthe

1. Is the'Skill an

2. How important is it for anAndividual'to,know hey to perform the skill in order to

be proficient for, entry level employment?

' '41

A list of words and.diiinitionsate listed below,to,assist

in the instruments.

The skill was'requited of ydu wh n you first started this position .
.

44.f1rgt AO dav9.

urderstnding thelerminology used

Not 'Needed - Skill does not applY:forytigiml employMent.

Minor importan

employment.

Proficiency in performing this skill hasl,no effect on entry level'

. .

Some Imoortance .Proficiency in-performing this skill-haa some influence o_ -t latteI
.

.

_

emploTment,

Very Important -- Profici ney in performing thie skill has

:entry level emplo

Essential 7- Of great importance; proficiency Ip

necessary for entry level !ROloyment.

erformin

!ill influence' or fct Oa

his skill is absolutely

AcIditional jskU na te listed at the end of this cection.
,



MUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

CRITI_AL_INCIDENT ANALYSIS

OCCUPATION: WASTEWATER TREATENT OPERATOR 16 1

J6B s ILLS

RELATIVE IMPORTANCE'

*ENTRY SKILL NOT MINOR SOME VERY

YES NO NEEDED. IMPORTANCE IMPORTANCE IMPORTANT ES ENTIAL .CODE

Treating,Wasta,

1. 'Mechanically operate aeration equipment

for desired treattent.

Inspecting meters, gauges,and test

resulta to determine required treatment

Mon1torin6 control panilalor determin

ipg aeration attion in'waste:

4. Inspecting aerators

Iff.f9ff

-1-
5.

6.

I.. 7.

8

InspeCting mixers ;. ,
Mechanically operating mixers

_
. .

Mechanically discharging efflUent from

aeration cell,inte settling tank

Removing, disassembling and repairing

aerators

9 Reassembling and installing aerators

U. ReMovingi disassembling.and'repairing

mixers

Reassembling.and installing mixers

12. Mechanically open and close settling

tank gates,

,13. Inspecting gates for Obstructions

.14. Recording amount of efflUent'in settlin

tank'

Mechanically operate structures 'to

regulate effluent flov to canals

2 I

*It was required of you within t

R.*m

irst 60 days On the job.

1=re

1100.

I

86001

86002

86003

86004

86005

86006

86007

86008

86009

86010

86011

86012

86013

86014

86015

25



JOB KNOWLEDGES

DEFINITION: A mental activity; one under tending clearly the job and tasks

involved; condition of being aware of something related to the job.

In essence, if one knows how to perform a task (practical application),

the individual should perhaps know the "theory" aS well.

DIRECTION: A list of job knowledges needed in the occupation begins on the next

page. Check each item in the knowledges list indicating the relative

desirability of the item for your particular job.,



MTSKECON AREA INTERMEDIATE SCHOOL.DISTRICT

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

CRITICAL INCIDENT ANALYSIS

OCCUPATION: UASTIJATER TREATMENT 0 ERATOR 86.1

JOB KNOWLEDGES

MTST UNDERSTANO:

IELLOL!
1. Biological processes which occur in the wastewater treatment

;ells

2. qqlic 0?erating principles of the aelation equipment

e:fOcts environmental conditions have on the aeration process

4. Uses of meters and gauges in treating waste

5. How to read meters and gauges

6. The functions of meters and gauges in treating waste

7. The operating principles of the monitoring control panels in treating

waste and the impog!nce for operating properly

8. Ilow to check aerators for proper functioning

9. How to complete appropriate forms when,checking conditions of aerators

10. Now to check mixers for proper functioning

11. How to complete appropriate forms when checking conditions of mixers ,

12. Basic operating principles of mixing equipment

13. The effects environmental conditions have on the mixing process I

14. Basic operating principles of gates in treating and discharging waste

15. Relationship of head and gate opening and flow of waste

16. Biological and physical processes which occur in the settling tanks

17. The importance of selecting and using appropriate tasks for removing,

disassembling, repairing, reassembling and installing aerators

18. The importance of using safety practices in removing and installing

aerators

19. How to remove, disassemble and repair aerators

20. How to,reassemble and install aerators

21. The importance of selecting and using appropriate tools for removing,

disassmbling, repairing, reassembling cad installing mixers

22. The nportanco. o! 'mins r4ftty rctine in reming and installing

mixers

28

This Knowledge I ==

M1

UNECESSARY DESIRABLE ESSENTIAL CODE

86301

86302

86303

86304

86305

86306
ffi

86307

86308=E
85309

86310

86311

86312

86313

86314

86315

863167-
. 86317

86318

36319

86320

86321

86322

29



BEHAVIORS

DEFINITION: The manner in which an individual behave social conduct,
attitudes, personality

DIRECTION: A list of behaviors needed for:the occupation begins on the
next page. Check each iteM in:the behaviors list indicating
the relative desirability of the item for your particular jol

Additional behaviors may be listed at the end of this
section'.



MUSKEGON AREA INTEEKEDIATE SCHOOL DISTRICT'

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

CRITICAL:INCIDENT ANALYSIS

OCCUFATIOI

BEHAVIORS

Exhibits neatness in --

THIS BEHAVIOR IS --

UNNECESSARY DESIRABLE ES ENTIAL CODE

I I

1. Handling tools and equipment 8660i

2. Keeping supplies in order 86602

3. The work area And office ,
86603

4. Grooming and dressing appropriately work

=GSF

86604

86605.

,for

Setting examples for other employees in terms o rking and other personal

contacts in the work setting

E.EMIM1

Shows dependability in

866066. Completing work on time

m 7. Arriving ro work on time 86607

° 8. Coming back from "lunch" and "breaks on time

a;

86608

9. Reporting to the supervisor when there is a need to leave the work area or

setting 86609

10. Coming to work regularly 86610

U. Following instructions and carrying out given tasks 86611

12. Reporting to supervisor abnormal situations in the wcrk setting 86612

13. Delegating appropriate responsibility to other tmployees and making sure

the given tasks were performed properly 86613

14. Accepting work setting problem reports and using appropriate superviso y

techniques in correcting the problems reported 86614

15. Analyzing personnel problems and using viable supervisory means in

solving problems 86615

16. Producing the best quality work /86616

17. Returning promptly all calls

.51%1F

86617

18. Being on time for appointments or calling ahead if detained 86618

19. Accepting and completing jobs assigned 86619

20. Being sure any reports or records are completed 86620

21. Being able to work with minimal supervision 86621

22. Being able to interpret and follow written and verbal directions 86622

23. Properly supervising other employees 86623

24. Anticipating need for and care of tools, equipment and supplies
1=1.3

86624

8662525. Demonstrating a concern for safety practices .



BASIC SKILLS

DEFINITION: 'The ability.to use mathematics, reading, writing Communication

and any other skills considered.necessary in order to begin

training toward an occupational goaL:

DIRECTIONS:- A list of basic skills needed for the occupation begins on the

next page, Check each item in the basic skills list indicating

the relative desirability of the item for your particular joho

Additional basic skills may be listed at the end of this section,

3 1



MUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT

VOCATIONA1 AND TECHNICAL ACRICTLTURE RESEARCH PROJECT

OCCUPATION:

BASIC SKILLS

eRITICAL jINCIDENT_MAL SIB

THIS BASIC SKILL IS --

UNNECESSARY DESIRABLE ESSENTIAL CODE

1. To be able to perform and apply simple mathematical functions:

addition, subtraction, multiplication, division 86701

2. To have a basic understanding of algebra 86702

3. To be able to read at a level commensurate with tasks performed 86703

4. To be able to read and comprehend statistical and written data 86704

5. To be able to write words and numbers legibly
*J

86705

6. To have a good command of the English language 86706

7. To be able to perceive color properly. (color blind test) 86707

8 Has dexterity adequate for the Job 86708

9 To be able to speak pleasantly and courteously in per on and on cs.munication

1E1121.1

devices 86709

10. To be familiar with rules of grammar, spelling, and punctuation 86710

To be able to use alphabetic and numeric systems 86711

12. To be able to practice good safety measures and use first aid when

necessary 86712

13. To be able to use necessary hand power tools at a safe and proLctive

level

14. To be able to read and interpret drawings and specifications
:6677134

15. To be able to make drawings
86715

16. To be able to maintain information and cost records for reporting purposes 86716

17. To be able to manipulate and assemble parts 86717

18. Has a mechanical aptitude that will allow understanding of basic

principles

888666777112890

19.

20

Must be able to stand for long periods of time

Has no physical pairments, such als serious bac problemsi

21. Mupt be able to run basic machine tools 86721

22. To have a basic understanding of trigonometry 86722

23. To be able to use tools of electrical trade

24. To understand the use of all compon electrical meters and testing devices
:66772234

25. To be familiar with soldering
,ftME 86725

35 36



APPENDIX B

LIST OF INDIVIDUALS WHO.ASSISTED IN DATA
COLLECTION



Mr. Philip Carter

Mr. Keith Griffin

Mr. Roger Peacock

Jack Sanderson

Mt. Walter Weber

Mr. Lee Weyer

3 8
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Position/Address

Instructor of Vocational
Agriculture
Shelby High School
Shelby, MI

Instructor of:NocatiOnal
Agriculture
Montague-High SchoOl
Montague, 141

Instructor of Voca ional
Agriculture
Coopersville Area
Public Schools
Cocpersville, MI

Instructor of Vocational
Agriculture
Fremont High School
Fremont, MI

Instructor of_Vocational
-Agriculture
-Ravenna,High School
Ravenna, MI

Instructor of Vocational
Agriculture
Newaygo County Vocational'
Center
Fremont, MI



APPENDIX C

INFORMATION USED TO TRAIN DATA COLLECTORS

3 9
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TASK ANALYSIS TRAINING SESSION

The Task Analysis Phase

Selection-of the/agricultural Occupations related.tO the
Muskegon-County Wastewater Management, System tO be Studied

1.- Wastewater Treatment Operator

'Wastewater Treatment Laboratory Technician

Farm Manage (Cash Grain)

4. Field Supervisor (Cash Grain)

-5. 'Farm Equipment Operator (Cash Grain)

Grain - Drier

Irrigator (Sprinkler Syst

8. Agricultural Equipment Mechanic
,

Steps in making the task analysis

1. Collect information from the Muskegon County Waste-
water Management-System emplOyees relative to
specffic occupations

2. Review Competence:lists and materials developed by
Michigan'State UniverSity and other agencies.

-(Curricu1um Laboratories, State Departments-of
Education, PriVate -and Public agencies, Colleges
and Universities-, ---7

---
egign instruments fo- data collection '

Develop.instruments for agricultural occupations
related tothe Muskegon County Wastewater Management
System

Eeta Collection
-

1. _Selec_ :individuals to assist in collection of data

a Curriculum specialist

Vocational Agriculture Instructors

c. -Others

-2. The job of the data collector

-4 0
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Identify businesses to contact
implement repair, etc.)

(G ain Farmers,

b. List businesses to cover

C. Contact the operator (owner, manager foreman', supervisor,
or other individuals responsible for operations)

(1) Explain the purpose of the research project
and ask for cooperation.

(2)

(a) Introductions

(b) "This.is a research project Conducted by
the Muskegon Area InterMidiat School
District and I- have been asked to
assist .

"We Want to prepare bOys.and girls :so
theywill be qualified.for a job upon
.High- School or Community College
graduation."

"We want our graduates from High School
and Community College Programs to accept a

-job injan organization: such as'yours,. at
a level above those filled by those you
nire-Off the'street."

"We want to prepare.our students for the
skills,.knowledges and attitudes you
expect High School and.Community. College
students to..possess when.they begin

:work."

-"There are four sections to this
questionnaire-in which we wOuldJike to,
,have you and/or several of'your employees
to react 'to and they are 12b

behaviora and basic

(g ) -"We Nant you and/or your workerS to tell
us how important each-iteurreally.is in
order to\be proficient on the'job."

We want at\ least to complete
the questionnaire.. "Can
your employees help Us?"

Distribute appropriate questionnaires to workers.
(If a worker is a. farm equipment Operator, the
indiVidual should be given the farm equipment
operator questionnaire-and not the irrigator
questionnaire or some .other inappropriate
-questionnaire.)

2T
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(a) ExplainAuestionnaire and where checks
-should be .placed. Cover job:skills,A91?
knoWledseS, behaviors and basic skills.

Collect the Critical tncident Lists. Make SUre
section to the guestionnalre is cOMpleted:

(4) Return Completed Critical Incident Lists to:,

Dr. Eddie A. Moore
M.A.f.S.D. Annex'
1611 East Oak Street
Muskegon, Michigan 494 2

SPECIAL FOOTNOTE:

*In our experience we have found it necessary to follow one
of the following procedures: 1

1. Contact workers either individually or in g oups.
In group settings or individual interviews, we
thoroughly explain the research project and each
section in completing questionnaires.

2. We have left the questionnaires with an owner and or
manager. He would administer and collect the
questionnaires and we would pick then up on a
later visit.

4 2
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APPENDIX D

, A SAMPLEOF THE
FORMAT USED FOR WRITING

STUDENT.TERMINAt PERFORMANCE'
OBJECTIVES AND INSTRUCTIONAL, MODULES

43
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Student Terminal Performance Ob'ectives

-Student Terminal PerfOrmance ObjeCtives are desdriptions 46,f

-Intended outcomes which require the Acquisition of certain
knowleage- and skills. -Student terminal performanceobjeCtives
were written' to describe in'detail'various aspects of the-module
go,a1.'- 'Several student terminal'Performance objectives were
Written so that:the student Will be capable_.of perfoithing the

Module-goal effectiveir,:-The-.COndition'performaneer and.-- _,

criteria were established for each student terMinal perforMance-.

objective. Each student terMinal performance .objeotiVe. -

poSsesses,the followingelements:,

1. Instrudtional Areas. Titles and subtitles of-
instructional areas -:ere written to define,
the relevant content that should be covered by
-the instrubtOr.

Examplesiof Suppprtin -References. ExamPles of
supporting references were included in the
module to assist the'instructor in accomplishing
the desireCperformance of the student;

Examples of tudent Learnin Activities. Examples
'-co_ student ning activities were written so
that the st dentmay 4ecome actiVely involved,in
various aotiVitie-thatmill assisthith,or her in
achieving the,student terminal performance ,

objectiVes.

A. Svaluation Techni ue'. Suggested evaluation .

techniques were written to assist the instructor
-in determining how well the Student should OerfOrm
the student-terminal-performance objective .under

specified. cohditions. \

. Instructional Resources. Instructional material0
and/pr equipment which are-specific to the modulei
and essential to enhance_the,learning of-students

_were listed.



AUSKEGON AREA INTEREDIATE SCHOOL DISTRICT

VOCATIONAL kND TECEliCAL,AORICOITORE RESEARCHTROjECT PERFORMANCE OBJECTIVES'

Occupational

Designitinn: A ricultural Equipm nt Mechanic

U.S.O.E. CODE

NUMBER: 01.0301

MODULE TOPIC

OPERATING OXY-ACETYLENE

WELDING EQUIPMENT

45

'COND'ITIONS

Provided the appropriate

xy-acetylene welding

equipment and pieces of

steel or cast iron of

various thickness

Given various types of

metals to be welded and

the appropriate welding

equipment

Given access to gas

welding equipment,

accessories and various

types of metals to.be

welded or 'cut .

PERFORMANCE

,the'student will cut steel or:

cast iron'

theitudent will perform butt and

fillet welds in various positions

. that whenthe following welding

Processes are completed

.Welding with steel rods,

tronze.welding

6 lelding cast iron

Hardsurfacing

e. Fusion welding without:a

rod

9

the student will apply safety

practices while performing varion

types of welds or cuttings

CRITERIA

well, enough that the

pieces fit intended

purpose as determined

by the'instructor

the metais welded will be

of sufficient strength

for the required Operating

conditionS as- determined

by the instrtictir;

which will prevent injury

to the body, other workers

or damage to the equip-

ment,as determined by

the instructoT

46



Module Concept:-

P erequ es:

Student
-Performance
Objective 1:

MODULE OF INSTRUCTION

.OPERATING OX-ACETh'LENE WELDING EQUIPMENT

Oxyacetylene equipment utilizea acetylene and oxygen

to produce 4 flame that, melts,metal-and filler rod

whith produces a repair in broken or damaged agri-

cultural equipment.. The AgriCultural Equipment
-Mechanic must,be able to iiseoxy-acetYlene equipment

to perform a'satisfactory job of welding in order

to prevent further damage to agridUltural:equipment.

The purpose of this module isto depict 'for-the,

instructor areas which shoulct be taught-relatiye,to
oxy-acetylene welding to enable the student to

effectively and safely operate, oxyacetylene equip-

'ment in-performing simple welding operations

The following"modules'ehould be studied before this.

,medule is undertaken:,

1. Vsing.Safety and Sanitation PraCtices in
Agricultural Equipment Mechanic Shops_ -

2, Selecting, Using and Caring fortoola%and
Equipment used in Agricultural:Equipment

Mechanic Sheps
Operating Arc Welding Equipment,'especially
theinstructiopeI 'area pertinent to identifYing
common metals Used in making minor repairs'on
agricultural equipment

At the completion of thie module, the atudent Will
be able.to apply basic oxy-acetylene welding skills
and knowledges in making mdnor repairs en agri.
cultural equipment.-

Provided the appropriate oxy-acetylene welding
equipment and pieces of steel or'east iron of ,

various thickness, the student will cut eteel or ,

cast iron well enough that, the piec'es-k4 intended
purpose aa'determined by the-instructor.

4 7
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Ins_ uc ional
'Areas: SettIng up the oXy-acetYlene weldIng equipment

a. Placing cYlinders in a.cart.
b. ,,Fastening cylinders in a manner to prevent

tipping over while using
c. Removing the caps from cylinde
d. ,Crack.ing tbe cylinder valves to blow out

all dust and other foreign matter
Using appropriate cloth toremove mud or
dirt froth the connectienS when feasible
Preventing damageS to clothes br body when
setting up the equipment
Replacing the iron cap on the cylinders
when the tegulator is. removed
Removing dust caps and connecting the
Acetylene reguIator to the ecetylene
cylinder

.

Connecting oxygen regulator =o the oxygen
cylinder
Setting the regulator in an upright position
with the gauges4acing theltont
Attaching fittinge to.each end of'the hoses
Connecting.the Iteen and red hosesto the
appropriate,attachment6,'
UbingAppropriate procedures in closing
regulator valves before opening the cylinder
-7valves to prevent,damageto the.regulator

n. Opening the oxygen cylinder valve as
recommended by manufacturer
Uiing approptiate procedures in opening the.,
acetylene valve with'ithe T-wrench

P. Opening both valves on the torch to desited
ppening,

q. Screwing the oxygen regulatotvalVe in the
correct direition until desired pressure ilk.
,reached on the oxygen low pressure gauge and
cloeing the oxygen Valve oh the torches
Screwinvthe acetYlene regulator, in the correct
direction until desired pressure ie tesched
on the acetylene low pressuregauge and -

closing'the acetylene valve on the torch:
Testing for leaksge by-applying,soapy water

_und the valves-and connections

Stetting varimis types -f'tPrPhes and cUttir4steel
and cast iron

Starting,the oxy-acetylene torch
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Opening the'acetylene valve on the torch

the desired opening

(2 ) U Ing,correct'techniques'in lighting,the

L. ith a friction. lighter .

(L),-Ope ng the.acetylene regulator'valve.on

the ank ,Until desired pressure;is

obtai=ed s

(4) Puttin on goggles--
'(5) Opening the oxygen\Valve on-the torCh

Untilth preheat.flames are adjusted

to'a 'tient al.point:

(6)' Controllin the oxygen pressUre

Starting the oXy- opane_torch

(l) Opening the main valve on the propane-

tank to the desired opening
Opening the'main valve on the oxygen

tank -

3) Turning thepropahe-tank diaphragm until

the gauge registera Ote desired amount of

propane for the specific size of tip

,being used

(4) ;Turning theHaxygen regulator until the

gaugeeregisters the desired amount for

the specific size, of tip being.used

5)- Opening,the propane control knob for

.desired opening

(6) Opening the oxygen control knob for

desired opening
(7) -Lighting.the flame with a flint lighter

(8) .00ening the oXYgen control valve_until

the flame,is pulled back to the tip and

a neutral flame is'obtained

'(9) Making'adju6tments when:the flame does

not come back to the tip.

.(10) Turnin the oxygen control knob until

a neutral, flame isjobtained

(2)

Cutting steel

(1) ylacing.a piece of 1/2" flat iron over the,

edge,of the table abour'2"

(2) Making a mark about 1" from the end wIth

'a piece of soapstone ,

(3) Putting' on goggles and gloves

(4) fighting the torch__:

(5)' AdjUiting flame

(6) Selecting proper-sized tip and regulator

.
pressure for different thicknesses of

metal

4 9
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Examples of
Supporting
References:

'ExaMples of
-Student Learn ng
Activities:

(7 ) -Using,correc procedures in grasping the
torch

(8) Using appropriate techniques in heating
metal

(9) Cuttihe:,the _metal
(10) Using a chisel and hammer to remove any

remaining slag oh the edge of the cut

-Cuting Cast Iron

Adjusting the torch to an
flame .

Using correct prodedures
preheating east iron
Using'Correct Procedures
cutting cast iron ,

excess acetylene

and techniques in

and techniques in

Wakeman, T. McCoy, Vernon Lee. The Farm
Shop. New York: MacMillan_Company 1960. 597 pages

2. _Welding_and Cutting _Manual.: How _to'Use You.E±Opsy7

Ametylene Outfit.. NeW York,,,New Ydrk: _Division of
Union Carbide Corporation,'Linde Company, 1949, .

208 pages'

Phipps, Lloycljames; FarM Nechanics Text_and
Handbook. Danville, Illinois: The Interstate'
Printers, and'Publishers, Inc. 1964

While, working in the shop, the instrdctor mAy have
. -several-students place oxy-acetylene cylinder&

in a cart and:fasten_the cylinders in a manner to
preVent tipping over while in use..

The inStructor may have several students prepare
a Soapy water solution and.use the solution to test
for leaks on the oxy-acetylene equipment.

The instructor may have each student in the class
demonstrate the correct procedures in starting
the oxy-acetylene torch.

Civenthe appropriate.oxy-acetylene weld
went-and:a piece of steel to be cut, the
may,,hae eaCh student cut the steel with
of the oxy-acetylene equipment;

5 0
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gXamr, of

EvolcaLn,
Techniques.:

instructio
Resources:

Student
Performane
'Objective 2:

1._ Given the'task of connecting the green and red
hosetto the appropriate outlet connections on
the torch, the studentshould beable to eonnect
the hoses to the correct xlutlet connections on (

the torch so well that ltaks are prevented and
the connections are made aCcording to manu-
facturer's directions.

Given access to,oXy-acetYlene equipment-, thi student
should be.able to liiht the torch with a flint
lighter s6 well that the:torch continues'ro burn
and the student'sbodyAs-not injured.

Given access tb oxy-acetylene equipment, the
. student should, be able to open.the oxygen valve-
on tht torch in'a manner that the preheat flames
'are'adjusted te a neutral point.

Given a chisel, hammetYand a piece of steel
reCently cut with the oxyr.acetylene equipMent
which has slag on the edge-ofthe cut, the student
should be able to-remove the slag with the use of
the chisel and hammer So well that the piece of
:steel cut fits its intended.purpose.

1. Different typet of metals of varying thickness
,for the,student:to Work on

2. -A Sufficient number of-oky-acetylene welders for
number of students enrolled
Oxy-acetylene welding accessoties including gloves,
goggles, clamps, pliers, chisels, hammers, friction
igniters,. tip eleanerk, welding tables, welding
rods, and tips of veriout sizes,for cuttings

4. Vises
5. Wire brushes
6. thartt showing tip sizes te usel.and pressure

settings to use for various situations_

Given various types of metals to be welded and the
appropriate welding equipment, thestudent will perform
fillet welds in,various positions that when the folloWing
welding processes-are Completed

a. Welding with steel rods
b. Bronze welding
e. Welding Cast iron
d. Hardsurfacing
e. Filsion Welding Without a rod

5 1
36



the metals welded will beof sufficient strength
-. for the required operating conditions as determined,
b9 the,instructor=

Instructional
Areas:- 1. Welding with steel rode

\

Practiding several Basic tasks btfore weld'
, .

th a steel rod

Placing metals on table which are to be
welderl with depired'spacing

(2) Putting on goggles
(3) Lighting torch
(4) Adjusting flame
(5) Tacking welding joints

(6) Heating metal:to a molten temperatu e

Using a steel rod in performing various types'
of butt welds in'the flat poSition

(1) Square.bdtt 1eld
(2) Single-veebuttweld,
(3) Double-vee buEt weld

c. Using a steel -rod in performing Pingle-vee butt
weld6 in other poSitionS

(1) Making.horizontal welds
(2) 'Perferming vertiCal weIds

(3) :Performing overhtad t;elds

.d. Using a steel rod in performing fillet welds in .

other positiens_

(1) Lap welds
(2) Tee7Joint welds

2= -Bronze-Welding

P.reparing :he me allor bronze welding

(1) Cleaning metal by grinding with elec. -ic
grinder.

(2) Brush with wire brugh
,(3) Scraping with aPpropriate equiriment
.(4) Tinning fhe metal by covering thtsurfact

te be welded with bronze-

5 2

37



Examples of
Supporting
'Iteferences:

Bronze-welding in flat position
Bronze-welaing'in vertical posi Len

Welding cast iron'

Using the bronze rod in welding cast iron
in various positions

. Using a cast iron.rod in weldIng cast iron
in various positions

4. Hardsurfacing farm machinery

Cleaning metal-to bejiardsurfaced by,grinding,
filing, or brushing with a yire brush
RemOVing,all greaie,:oil and other foreign

,matter with appropriate cleaning materials
',Placing,metal to be hardsufaced in an'
appropriate location-in a ilat position.

IL Heating metal
e. Aading enoUgh rod to form a casting
f. Removing:slag

5. Fusion welding without a rod

Placing metal on, elding table in desired
position .

b. Putting on goggles, ligh ing torch and,
adjusting game
Tacking metalatogether to prevent warpIng
and spreading '

Fusing,the metals'
-Repeating,the 'fusion procets until Weld.is
uniform in width and'height

Suppprting References were.depicted in Student
PerfOrmance Objective 1.

Egamples-of
Student Learning,

,

Activities: 1. Given access:to gas weldeks the instructor may
have student light-and adjust the flame on
the gas welders.

'Given acces to gad welders and pieces-Of metals,
thOnstructor may have studenta demonstrate
the:appropriate techniquea of heating the metals.

Given access to gas welders,:pieces_of steel and
rods, tile instructor may have students demonstrate

= the techniques for performing a square butt weld
in the flat position'.

5 3
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Examples of
Evaluation
Techniques:

Instructional
Resources:

4. Given access to gas welders, pieces of metals
and bronze rods, the-instructor thay have
students weld 'metals together by using the_
given equipment and materials.

5. Given access to gas welders and pieces of cast
iron, the instructor may have students heat the
cast iron, pieces until they are cherry red with
the gas welder

6. Given access _to gas welders, plow sharee and
appropriate rod, the instructor may have students
hardsurface the plow shareS with the gas welder
and rod.

Given access to gas welders, steel rods and
_pietesof_mstals,_students.should=be_able_to
square butt weld the.metals in a flat position
so well that they are able to withstand normal
operating conditions.

2. Given access to gas welders and the task 9f
bronze-welding pieces of farm machinery, the
students should,be able to select the correct
bronzsrods as recommended bythe manufacturer.

GiVen-access to gas welders, flux, cast:iron-rod
and pieces_of cast iron the-students should be
able to flat weld cast iron piece6 so: well that
they are able to withstand normal operating condi-
tions and is performed tei the satiafaction of-the
instruCtor.

4. Given access to gas welders; plow shares and
hardsurfacing rods, the students'should be able
tollardsurface the plowshares to the satisfaction
of the instructor.

1. Adequate nuMber of gas welders for number
-students enrolled

2. 'Pieces of flat iron of varying thickness
3. yarlous,sizes,of welding tipS
4. 'Various sizes of steel rods
5. Elettric grinder'
6. Oxy-acetylene 'Welding acceSsories including .

gloves, goggles, clamps, pliers, chisels,
hammers,' friction igniters, tip cleaners,
welding tables,- wire brUshes

7. Charts showing tip sizes to use- and pressure
settings to use for various situations

5 4
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Student
Performance
Objective 3:

8. -Various sizes-of bronze_rods
9. Scrap pieces of cast iron

10. Flux
11. Plow shares

Given access to gas welding equipment, accessories and
various-types of-metals to be welded or cut, the student
'will apply safety practices, while performing various
types of welds or cuttings which will preyent- injury
to the body, other workers or damage.to the equipment
asCdetermined by the instructor.

Instructional
Areas 1 Protecting human bodies while cutting or welding

a. Wearing proper nongreasyclothing_withou
cuffs

b. Wearing proper gloves
c. Wearing appropriate goggles
d. Keeping tip pointed away from body to prevent

saturating clothes with gas before lighting
e. Treating body and eyee with recommended

solutions when- needed
f. Keeping the tip pointed away from body when

lighting

2, -Preventing explosions

a. Checking for leaks daily with soapy water
b. Keeping flame and heat away from tanks
c. Opening-valve on the -acetylene tank no-more

than one full turn so that it can be closed
quickly

d. Keeping safety caps on tanks when regulators
are not attached

a. Subjecting hose to only the required,pressure
f. Using only hoses which are in good condition
g. Keeping acetylene cylinder in upright position

Using care around combustible materials,

a. Cleaning shop of combustible materials,
frequently

b. Covering4containers Of flammable materials
or removing before welding
Keeping flame away from flammable materials
Laying down torch only_after flame is out

e. Placing het metal in protected area
f. Preventing using any kind of oil on any part

of the welding equipment
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Examples of
Supporting

'References:

Examples of
Student Learning
Activities:

g. Using s fety practices in handling tanks

4. Protecting from gases and flames

Ventilating shop properly when we ding or
cutting

,

Utilizing forced ventilation when welding
and cutting in confined areas

1.1Eortip,Tereshown in Student
Performance Ob'ective 1.

1. Given access to gas welding equipment and soapy
water the instructor may have students check
-the equipment-for leaks.

2. The instructor may desire to have several students
clean the welding boothl in the laboratory

The instructor may have several students
demonstrate the proper techniques in wear ng
welding clothes,gloVis and goggles.

Examples of
Evaluation
T:hniques 1. Given access to gas welders which are to be .

relocated,the students should be able to
relocate theNgas.weiders to.the satisfaction
of the'instruCtor.

Instructional
Resources:

2. Given access to gas welders and torch igniters,
students Should be capable of lighting torches
so well that the torches remain lighted without .
body injuries.

1. Access to gas welder's and shop
2. Oxy-acetylene welding accessories including

gloves, goggles, friction igniters
Soapy water
Brooms and brushes fo:r cleaning the shop
laboratory .

5. COntainers for nombustible materials
N

5 6
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APPENDIX E

LISTING OFINDIVIDUALS WHO REVIEWED
STUDENT TERMINAL PERFORMANCE OBJECTIVES

AND INSTRUCTINAL MODULES
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REVIEWERS OF ST -ENT PERFORMPNCE OBJECTI ES AND INSTRUCTIONAL

MODULES

Name

Mr. Philip Carter

Dr. Raymond _ M.. Clark

Dr. Y.A. Demirjian

Mr, Keith Griffin

Mr, Richard Aopson

Mr. James Kane

Mr. Claude Pr _o

Michael strazanar

Mr. Walter Weber

TimOthy Westman

43

Position, Address

Instructor of Vocational
Agriculture
Shelby, Michigan

Consuitant
Michigan State VhilJersity
-East Lansing, Michigan

Director
Muskegon County
Wastewater Management,System

_ _Muskegon_,_Eichigan

Instructor of Vocational
Agriculture
Montague, Michigan

Chemistry Instructor
Muskegon Community College
Muskegon, 'Michigan

Biology Instructor
Muskegon Community College=
Muskegon; Michigan

Biology Instructor
Muskegon Community College
Muskegon, Michigan

Welding Instructor
Muskegon. Community College

X
Muskegon, Michigan

Instructor of Voca ional
Agriculture
Ravenna, Michigan

Laboratory Director
Muskegon County Waste
Management System
Muskegon, Michigan



APPENDIX F

AN EXPLANATION(OF THE'COMPONENTS
IN THE INSTRUCTIONAL MODULES
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COMPONENTS OF-THE INSTRUCTIONAL MODULEH

Each of the modules consist of the followIng compon-n s:

1. Module Concept,

_2. Prerequisites

3. Module Goal

4 Student Terminal Performa ce Objectives. Each
Performance objective has these Sections:

Instructional Areas

b. .Examples of Supporting References

Examples of Student Learning Activities

Examples of Evaluation.TechniqUes

lnstructional-Resources

A Description o the Module qap._ptt:

The module concept consists of a'synopsis of the module.material
and what the student will.be Studying.. It depicts the relevance
of the subject _material and_explahations.of.why,the studeht should
study the,material. 'The module concept. .particUlarly explainshow
the module is related tb the student occupational program,.

-Prerequisites:

-.Prerequisites provide the teacher with infbrmation in regard -tcp
what the learner/shOuld know or be able to do before pursuing
the module. /

The Module Goal:

The Module Goal was written in a broad sense to indicate'ther
-competency of the studeht upon completion of a module.

6 0
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Student P -formance Objectives:

Student Performance Objectives: are descriptions of intended
outcomes which requirt the acquisitiOn of certain knowledge and
skills Student performance objectives will be written to
describe in detail various aspects of the modUle goal. Several
student performance objeCtives will be written so 'that the student
mill be capable of performing the module goal effectively
The conditions (setting., ObjectS, Lzformation or assistance) and'
acceptable level of'performance will be ettablished for eadh
student performance objective. Each student performance objective
will have the following elements:

1. Inttructional Areas. Titles and subtitles of'instructiona:
areaSvill be written to define the relevant Content
:that should be covered by the instructor.

2 Examples of Supporting References..-Examples of
supporting-referenpet will be indludid in the modUle
to assist the-instructor in accoMplishing the desired
performance.of the student-.

Examples.of'Student Learning Activities. Examples of,
student,learning -activities will be written so that
the student may.become actively involved in,variout
ACtivities that will asSist him or htr in achieving
the student performance objectives.

4. Evaluation Techniquet. Suggested evaluation techniques
will be written to astist the student and/or'instructor
in determining how well the stUdent can perform'the
student performanae objective,under specified conditions.

5 Instructional Retources. Instructional materials and/or
equipment which-are specific to the modules and essential
to enhancethe learning Of students will be listed.

EVALUATION - ODULES BE REVIEWED, TESTED AND REVISED.

6 1
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APPENDIX G_

A LISTING 'OF INDUSTRIES AND AGENCIES
WHO PROVIDED THE STAFF WITH RELATED

PROJECT MATERIALS .
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INDUSTRIES-

Allis - Chalmers
Milwaukee, Wisconsin

Aqua - Aerobic Systems
Rockford, illinoia

Briggs and,StrattOn Corporation
Milwaukee, Wisconsin

Chemineer Agitators Company
Dayton, Ohio f'

Ford Motor Company
ForqTractor Division
Birmingham, Michigan

General Electric Company
Bloomington, Illinois

John Deere and:Company
Moline, Illinois

Lockwood Corporation
Gering,, Nebraska

Minneapolis 7 Moline
Hopkins, Minnesota

Oliver Corporation
South-Bendr Indiana

Pennwalt Corporation
Belleville, New Jersey

White Farm Equipment Company
Charles City, Iowa

White Motor Corpora ion
Oak Brook, Illinois

GOVERNMENTAL AGENCIES

Michigan Department of Ag icul -ure.
Lansing, Michigan

Michigan Department of Public Health
Lansing, Michigan
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Michigan State Univerity Cooperative
Extension Service
East Lansing, Michigan

Michigan Department of Natural Resources
Lansing, Michigan

New York StateDepartment of Health
Albany, New York

%

New York State Educa ion 'Depa-- ent
Albany, New York

Oklahoma State Department of Vo ational
and Technical Education
Stilwater, Oklahoma

Oregon Department of Edu-ation
Salem, Oregon

TeXas State Depart en: o- Health
Austin, Texas

United State Department of Agriculture
Washington, D.C.

United State Depart ent of Health, Educ- _ion,
and Welfare -

Washington, D.C.

.linited States Depar _ent of Labor
Washington,-D.C.

United_ States Envi
Washington, D.C.

rimen al Protection Agency

United States Office of S-il Conservation Service
Washington, D.C.

Water Pollution Control Federation
Washington, D.C.

COLLEGES AND UNIVERSITIES

Clemson. University
Clemson, South Carolina

Michigan State University
East Lansing, Michigan
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Montana S ate University
Bozeman, Montana

The Ohio State University
Columbus, Ohio

Sacramento State College
Sacramento, California

The Onivetsity of Michigan
Ann Arbor, Michigan
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APPENDIX H

BIBLIOGRAPHY OF DOCUMENTS REVIEWED AND
USED FOR THE PROJECT
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AcTricultural hanics

Air Conditioning Technical Service Manual 432 574.
Charles City, Iowa: White Farm Equiptent Company
1972.,

American Association for Agricultural Engineering and Vocational
Agriculture. Small Engines-Care-qberation7Maintenance
and Repair. Volumes I and II. Athens, Georgia:
American Association for Agricultural Engineering and
Vocational Agriculture. 1968.

Selecting and Maintaining Field Mowers. Athens,_
Georgia: American Association for AgriculturalEngineer-
ing and Vocational Agriculture. 1966.

The Tractor Electrical SIALtrii. Athens,-Georgia:
American Association for Agridultural Engineering and
Vocational Agriculture'.

Tractor Transmissions. Athens, Georgia: American
Association for AgriculturaT Engineering and Vocational
Agriculture.

Planning Machinery Protection. Athens, Georgia:
-_erican Association for Agricultural Engineering and
Vocational Agriculture. 1968.

Understanding andAvlea_suring_Horsepower. Motors:
Engines:: Tractors. Athens,: Georgia: American
Association for Agricultu -1 Engineering and-Nocational,
Agriculture. 1969.

American Association for Vocational Instructional Materials. Bal3J
and. Roller Bearings; Athens, Georgia: AmericariAssoci-
ation for Vocational Materials;

Building Fences. Athens, Georgia: American
Association for Vocational Instructional Materials. 1974.

Electric Motors. A hens, Georgia:, American
Association fai Vocational Instructional Materials. 1972.

Farm Tractor Tune-U and Service_Specifications.
Athens, Georgia: American Assdeiation for Vocati6nal
instructional Materials. 1972,

Fuels and Lubricants-Selec ing and Uoring. Athens
Georgia: -American Association for Vocationtil Instructiona:
Materials. 1973.

How Electric Motors Start and Run. A Self-Study
Unit. Athens, Georgia: American Association for
Vocational instructional Materials. 1973.

52
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Agricul ural -Mechanics Contihued

Maintainin the Li.htin and Wiring ystem.. Athens,
Georgia: American Association for Vocatio 1 Instruc-
tional Materials. 1974.

Plannin _or An Irri ation S-stem. Athens, Georgia:
American ASsociation for Vocational InstrUctional Materials
1971.

'Planning for An Individtal Water System.. Athens,
Georgia: -American Association for Vocational instruc-
tional Materials. 1973.-

,

Tractor Hydraulics. ,Athens, Georgia: Ameri
Association for Vocational Instructional Materials.

Tractor Maintenance. Athens, Georgia: Engineering
Center, American Association_for Vocational Instructional
Materials.. 1970.

Trar-;or 0 eration and:Daily Care. Athens, Georgia:
American issociation'for Vocational Instructional
Materials. 1970

Understandin Electricity _and Electrical Terms.
Athens,,Georgia:,,American Association for Vocational
instructional Maierials. 1970.

Briggs and Stra- n-Repair-Instructions III. Milwaukee, Wisconsin: ,
Briggs and Stratton Corporation.

Career Pre-aration in Agricultural Epment and_Mechanics. A
CUrriculum Guide_for 14gh School Vocational A riculTUre.
Columbus,' Ohio: .0hio 'Career Educatibn and Curriculum
Management'Laboratory'dn Agricultural Education, The
Ohio State University. 1974.

plE12!yment,Outlook Farm Equi -ent Mechanics. Reprint from _the
'Occupational Outlook Handbook, 1974-75 Edi;;ion..
Department of Labor. Bulletin 1785-78.' Washington, D.C:-
Governtent Printing Office. 1974.

Farm Equipment Service_:Manual. -Allis-Chalmers. Agricultural
Equipment Division, Milwaukee, WfEnsin.

John Deere-and Company. Fundamentals of Machine_Operation.
Preventive Maintenance. Moline, Illinois: JOhn Deere
and Company. 1972.

Fundamentals of Service-Hydraulics. Moline,
Illinois: John Deere and Company. 1972.



Ag-icultural Mechanics Continued

Kugler, Harold L. 'Arc Welding Lessons Cleveland Ohio: The
James F. Lincoln Arc Welding Foundation. 1957-

Miahigan State Univeraity. Farm Equipment. Unit 11. East )

'Lansing, Michigan: bepartffient of-Secondary Education
and Curriculum, Michigan State University. 1969

Setting_Up and Operating.Instructions. 96 Press Drill Fertiliz_er
'Box. South Bend _Indiana: Oliver COrporation. 1964.

Trac o Drawn Planters. Operator's Manual S-543. P4400 Series.
Hopkins, Minnesota: Minneapolis-Moline.

Wake an, T.J. and McCoy, Vernon Lee. The Farm Shop. New York:
MacMillan.Company. 1960.

White Farm Equipment Company. Service Manual-7600 and 7800
Combines . Charles City, Iowa. 197-2.

Service
Closed Center_Hydraulic sy!!!. Technical

Manual. NO., 432 565. Charles City, Iowa. 1972.

Operator's Manual_and:Re air Parts. 476 Chis.el
Plow-Flexible Wfng. Charles City:, Iowa. 1972.

Power Steering Control Unit. Technical Servi e
anual. Charles City, Iowa. 1972.

Service Manual. Kwik-Switch Corn Heads. 700
Series. Charles City, Iowa. 1972

Tractor Shop Manual, Series 2050-2150. Charles
City, Iowa. 1969.

White Electrical Systems. Technical S rvice Manual. Oak Brook,
Illinois.: White Motor Corporation. 1973.

Agricultural-Production

BuildinsAnInsurance Program. Columbus, Ohio: The Ohio Educa-
tion Curriculum Mate =ials Service, The Ohio State
University. 1972.

-Career Pre aration in Agricultural Supplies and Services. A
Curriculum Guide for_High_School Vocational A riaature,
Columbus, Ohio: 04-o Career Education and Curriculum
Management Laboratory in Agricultural Education, The Ohio
State-University. 1974
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Agricul ural Production Continued

Career Preparation in Agricultural Production. A Curriculum Guide.
12r_BAgh-_:SChooi_VocaEl-anal_Agricuiiure. -ColiiMbus, Ohio:
Ohio Career Education and Curriculum Management Laboratory
in Agricultural Education. The Ohio State UniversitY.
1974.

Clark, Raymond and Sutherland, Clive. Indf_2I_EllpaL!TratEy
Materials to Accompany Instructional Units in Ari7
Busines-Distributed-by Michigan Association of
Teachers of Vocational Agriculture Services Committee.

Conservation Aide. IV. Columbus,. Ohio: Agricultural:
Education Ser ice. .ThejDhio *state University. 1972.

Competency Booklet fizotA ricultural Production. Bozeman, Montana:
The Department of Agricultural and Industrial Education,
Montana'State University. 1973.

Combines and Combining.. ColuMbus,,Ohio: Department of Agricultural
Education, The Ohio State University.: 1970.

Fridline, Charles R. Insecticides.; Columbus, Ohio: The Ohio
Agricultural Education Curriculum Materials Service,
The Ohio State University. 1973.

Insect Pests of Field C =o and. Stored Grains-.
Columbus, Ohio: .The.-Ohio Agricultural Educatiön
Curriculum Materials Service,'The Ohio State University.
1973.

Some Common T es of Insects. Columbus, Ohio: i
The Ohio Agricultural Education Curriculum Materials/
Service, The Ohio State University. 1972,

/
Hamilton, James E. and ,Bryant, W.R. Profitable Farm MaLlagement.

Englewood Cliffs, New Jersey: Prentice-Hall, Inc. /1973

Introduction to-the Farm Business Plannin and Anal -is Pro-ram and
Teaching Units. Columbus, Ohio: Department of Agricultu al
Education, The Ohio State University. 1971.

ing Com-lete Farm Business Accounts Teaching Units AIqAXIV.
Department of Agricultural Education, The Ohio State .

University. 1971.

Kohls, Richard L. Markeg. of Agricultural Products. Second
Edition. New York: The MacMillan Company. 1961.
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Agricultural Production ContinUed

Le Wiley 8. Corn. Pickers andj3icking Corn.
Department of Agricultural Eduoatidn,
University. 1970.

Colunbus, Ohio:
The Ohio State

Individual_Study Guide for.,_Dry4n3_Corn on the Farm.
-Columbus, Ohio: Departnent-of Agkicultui*41 EducatiOn,
The Ohio State University. 1970.

McCormick, Floyd. Farm Records-A .Mana ement Tool. Revised by
Jerry.Berg. ColuMbus, Ohio:/ Department Of Agricultural-.
Education. 1972

Michi an County Statistics. Field -Cops l959l972 Lans-ing,
Michigan: Michigan Department of AgrldatT3-7i7e. 1974.

-

Michigan

Michigan

Statp
East
tion

University. Agricultural Chemicals. Uhit-.10.
Lansing, Michigan: )Department of Secondary Educa-
and Curriculum, Michigan State UniversitY.

StateUniversity Cooperative Extension.Service. Michi
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Agricultural Production Continued

Summary and Analyis of Farm Business Records. Teaching Units
BI-BXV. Columbus, Ohio: Department of Agricultural
Education. The Ohio State University. 1971

U.SDepartment of Agriculture. 12Eainage_2f_agIiE2.1tural Land.
Soil Conservation-Service National Engineering Handbook.
Section 16. Chapter 1-8. Washington, D.C.: Government
Printing Office. 1971--

ETployment_In_agricultura1 and Agribusiness.
Occupations:. Economic ReSearh-Service. Region 5.
ERS. 575. Washington D C.: -0.S. Department of
Agriculture.

-Engineering_Geologv., Soil Conservation Service
National Engineering Handbook. Section 8; Chapters
3,4,5,6,7, (inione booklet). Washington, D.C.:
Government Printing Office. 1963.

Irrigation Pumping Plants, Soil Conservation
Service National Engineering Handbook.. Section 15.
Chapter 8. Washington D.C.: Government Printing
Office. 1959.

Land Leveling Soil Conservation Service National :

Engineering Handbook. Section 15. .ohapter 12..
Washington,:D.C.: Government Printing. Office. 1961.

MeasUrement of-Irriganiister Soii Conservatien
Service National Engineering Handbook.- Section 15.
Chapter 9; Washington, D.C.: Government Printing
Office. 1962.

Soi1,-Plant7Water_Relationships. Soil Conservation
Service. National:Engineering Handbook. -Section 15.
Chapter 1. Washington, D.C;: Government Printing
Office. 1964.

Sprinkler Irrigation. Soil Conservation Service
National Engineering Handbook. Section 15. Chapter 11.
Washington, D.C.: Government Printing Office. 1968.

Weed Control Cultural and Chemical. AGDEX 641. Columbus, Ohio:
.The Ohio Agricultural Education Curriculum Materials
Service, The Ohio State University. 1969.

7 2

57



Wastewater Treatment Operations
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Wastewater Treatment Operations Continued
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Waate ater Treatment Operations Continued
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Was e ater treatment Operations Continued
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MODULE REVIEW FORM
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MUSKEGON AREA INTERMEDIATE SCHOOL DISTRICT

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

Module Title

Module Review Foim

Reviewer's Name

Reviewer's Office Telephone Number

Directions for Reviewing Modules

The statements you are to review pertain to the components in the
. We would like you to review each student performance

objective independently in addition to the following elements,
which are part of each student performance objective:

a. Instructional Areas .

b. Examples of .Student Learning,Activities
c. Examples .of Evaluation Techniques
d. Instructional Resources

Tf you determine that 61e student performance objective and each
of the above four elements meaSures up to the criteria as stated,
platie a check mark, 64 in-the yes' margin. Whenever you determine
that the student performanee OETIctive or any of the four elements
does not measura up to the -criteria described, place a check mark

the-no:margin. .

Whenever a nois,checked,. please identify and_define the'nature
the problemSy writing down- the problem under the appropriate .

heading and space provided.

YES NO

STUDENT PERFORMANCE OBJECTIVE
CRITERIA

The objective is stated so that it
is clear what performance is

.,eXpected of the student, the level
of performance expected, and under-
what' conditions the performance
eXpected.

#1 STUDENT PERFORMANCE OBJECTIVE

Nature.of the problem



YES NO
Outline Number
and Letter

INSTRUCTION AREAS CRITERIA
,The COntent is composed oftopics
defining areas Of:study directly .

related to the aChievements of the
objectives and is. A consistent :

format And style appropriate to
aIding development,of meaningful
lesson'plans

Nature of the problem

EX PLES OF STUDENT LEARNING
A TIVITIESCRTTERIA
he etudent-datiyities are.appropriate

examples Of how a- student may be1 .

inVolved in learning activitied that wi
will achieve the objective in-a
realistic manner.

Acticriti Number Nature of-the proble

Item Number

EXAMPLES OF EVALUATION TECHNIQUES
CRITERIA
The student evaluation examples define
apPropriate measures, to determine how
well the student can accomplish the
stated objectiveS. The evaluation
examples define means for assessing
the application of knowledge.

Nature of the problem)

INSTRUCTIONAL RESOURCES_CRITERIA-
TheinstruCtiOnal resaurces are those
which can.be provided-to the Student
in the-educational setting or super-
vised work experipnce to help the
student achieve the obiectives and

8 0 to prepare the student forthe type'.
of materials or equipment used in
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_

YES NO
Item Number

in the occupatiOni

Nature of.the problem

#2 STUDENT PERFORMANCE 0E6-ECTIVE

Nature of the problem

Outline Number
and Letter

INSTRUCTIONAL AREAS "-

Nature of the ppoblem

EXAMPLES OF STUDENT LEARNING ACTIVITIES

Acti-ity Number Nature'of the or

Item Number

Item Number

blem

EXAMPLES OF EVALUATION TECHNIQUES

Nature of the probleM-

INSTRUCTIONAL RESOUROS

Nature of the problem



APPENDIX J

SURVEY QUESTIONS CONCERNING USING THE
MUSKEGON WASTEWATER MANAGEMENT SYSTEM

AS AN "EDUCATIONAL TOOL"
AND THE RESULTS OF THE SURVEY
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The Survey Questions
. _

Given the continual need to search out educational opportunities and
a unique wastewater system, the questionnaire is attempting to seek
out possibilities for using the MUskegon Wastewater System (TWWS)
as an opportunity for the educational community. There are presently
vocational agriculture programs and farms at-Shelby, Ravenna and
Montague.

1. Given several good existing vocational programs in agriculture
as well as in farm and,automotive mechanics, could the MWWS be
used as an opportunity to enhance those programs by offering
training beyond the programs; example. working with farm
equipment not (available in present programa, and in addition,-
offer opportunities for students in the Muskegon area who
cdnnot attend the existing programs because of the distance
from Muskegon?

2. Given few opportunities of Michigan residents to study yeste-
water treatment systems and management in the state, could
the MWWS be used through educational institutions such as
area community colleges to train wastewater treatment
operators in land treatment of wastewater?

3. Given three vocational agricultural-programs with farms, could
the facilities at the MWWS enhance,those existing farms in .

serving as educational tools for the vocational programs by
providing different farm experiences beyond what the.present
farms offer?

4. Given the distance to the existing vocational-agriculture farms
from Muskegon, do possibilities exist for using the- MWWS as
an outdoors laboratory for the*use of classroom teachers in
the Muskegon area?

5. If the county, or a group of local interests in coopera ion
with the county, develop a visitors' center to enable
residents andvisitors to Muskegon to visit the NIWWS (a

. matter which has been much discussed), are there pOssibilities
of using the visitors' center to train students in '\!people

contact" jobs?

Acknowledging that the mWWS is unique in the nation and much
interest exists by persons worldwide in seeing and studying
the system, could the system provide enough interest nation-
wide and worldwide for an environmental studies center for
seminars -and conferences on a variety of topics relating
to wastewater management and the environment?

7. -Given the interest of Boy Scouts, Giri-Scouts, the 4-H and
many other organizations in the environment, nature and
agriculture, are-there ways such groups could utilize the,
MWWS in their educational programs?

8

68



With recreation and conservation important concerns today, are
thete ways the MWWS could provide educational possibilities
in wildlife management, conservation management andtecreational
opportunities for the people of the Muskegon area?

9. Given many local persons interested in gardening, ornamental
horticulture and environmental studies, are there possibilities
at the.MWWS for such adult enrichment programs?

13. Given the need for implementing new agricultural programs in
-Muskegon County, is there a JDossibility of securing needed land
from the county and construeting buildings on the site in

-order to prepare individuals, for agricultural careers?

11. Do you have any suggestions on the use of MWWS as an educational

VOCATIONAL AND TECHNICAL AGRICULTURE RESEARCH PROJECT

13 Interviews
17 persons
10 Mainl follow d questions

Participants in Survey:

1. Mr. Charles Raap Former County Corniissioner
2. Mr. Keith Griffin Vo. Ag. Teacher,' MonOgue
3. Mr. Phil Carter - Va. Ag. Teacher, Shelby
4. Mr. Frank Lehman Trustee, Montague Board of Education
5. Mr. Walter Weber Vo. Ag. Teacher, Ravenna
6. Mr. Donald Nutt - County Commissioner, Muskegon County
7. Mr. Thomas Hoogerhyde Chief, Municipal Wastewater Division,

Michigan Department of Natural Resources
(telephone Conversation)

Mr. George Townsend - Superintendent a::: Ravenna Public Schools
9. Mr. Dave Marsh - Farm Manager, Muskegon County Wastewater

Management System
10. Mr. Harold Fe is Director, MSU Agr cultural Extension Serv ce,

Muskegon County
11. Mr. Jack Parker - Extension 4H - You h Agent
12. Mr. Steve Marotti - Horticulture Program Assistant, County

Dxtension Service
13. Dr. James W. Perry - Assistant Superiintendent, Instruction,

Muskegon Publioi School District
14. Mr. Bob Zettle Director, Muskegon/County Department of

Public Works
15. Dr. De i jian --Manager, Muskegon Cbunty Wastewater Management

System
16. Dr. Michael Schafer Dean of Instruction, Muskegon Community

College
17. Mr. Richard Karelse - Specialist, iSecondary Unit Department of

E, ication, Vocatonal Education.and Career
Development Service, Lansing
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Results of the Survey

stions #1 and #3 Given Present Vo-Ag Programs: How to Enhance
at MNWS?

1. New Agricultural Programs 7

2. Field TriPs
3. Outdoor Lab

Horticulture,
4. Agricultural Mechanics

Recreation
Farm Equipment Operations
Irrigation Tra ning
Landscaping
Fofestry
Sheep Projects

6. Soil Management
Conservation'Studiet-
Wildlife Studies'
FarreLMapagement
Cropping Management
Independent Study
Variety Corn Plots.
Resource Persons on Site
Class Work
Land Clearing
Fence Building
Soil Testing
On the Job Training
Nursery Products

Some Problems: Distance

Cost of new buildings,on the site in.
Vbcational-Technical Programs

1

Healt/ hHDepartment, acceptance of stUdents
on the site

Question #2 Wastewater Treat ent Operator and Management Training

Yes
No

3

0

Problems: Site.dr not include conventional operations

Question #4 OutdOors Lab for classroom teachers

Question #5 Visi ors Center

Yes
No

with students
Center
Nature Center

'Problems: Who will pay for educational oPportunities provided?,
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()ties -ibh- #6 _eMinarth-ahd Conferences

Yes 5

No 1

Planning One 1

Problems: Who will pay?

Question #7-Boy Scouts, Girl Scouts, 4-H

Yes
No

4

6aestion #8 Wildlife Management, Conservation Ma-lagement and
Recreational Opportunities

Yes 9

No 0

Wildlife ManageMent 8

Conservation 4

Recreation 4

Problems: Persons misusing the land
Difficult to control hunting
'13-6S7SIble interferenCe with wastewa_er
treatment and farm operation

-Question #9 Community Gardens

Proble

Yes
No

4

4

Administration
Theft of garden prOduce
Water from outside_the system--
Distance ,from town, transportation

Question #10 Land for Buillings on site:- (Vo-Tech program)
. _

Yes
No

Some Suggestions: Use-Empty-
Barns 2

Problems: Possible Health Department objection
Who will finn6e?

Question #11 Other Suggestions

Sheep raising
Public relations progr:m
Controlled hunting
Variety plots of corn
Parm.diVersifiCation
Nature Center
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Coordination of several programs
Hydroponics experimentation

Some Possibilities:

1. Agri-business courses
2. Consumers' economic studies
3. Courses on the complexity of get ing the

food produced on the farm and to the
consumer

A. Environmental Protection Studies
5. Environmental Studies'
6. Vo-Tech center
7. Horticulture and landscaping program
8. Wildlife_management, conservation and

--recreation programs :

9. 'Visitors' Center tor training-Students in
"people contact" ocCupations

10. Nature Center
*11. Wastewater TreatmentOperator'S technical

course
*12 Wastewater.Treatment Laboratory Technician

course
13. ForestManagement programs

* MCC has formulated some planning concerning techni;al courses and
one proposal has been written.
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APPENDIX K

USING THE MUSKEGON COUNTY WASTEWATER TREATMENT SYSTEM
AS A SPECIAL TRAINING FACILITY

AN IDEA SHEET
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-USING-THE-MUSKEGON-COUNTY.. ASTEWATER-TREATMENT'SYSTEM-
AS A SPECIAL TRAINING FACILTIY

-AN IDEA SHEET

Background:.

'Muskegon County has a great need to generate employment, especiaill
amoung young adults. In addition, the economic condition of
Muskegon County has room 'for improvement. As examples: Muskegon
County has the lowest family'income iryMichigan, it'is first in .
the percent of-families below the poVerty level and it is last in
percent of families earning $15,000 a year or more.

In education Muskegdn County,is lowest of all Michigan Standard
Metropolitan Statistical Areas- (SMSAS) in median school years_
cornpEtdby persons 25 and overand,percent of ,persons completing-
at least four years of high school. ,There is need for inoreaSed
educational facilitieS.to help turn these statistics:around. -

Statistics represent people, people who have the potential to
improve themselves given the Opportunity. , The need is especially
crucial for graduating/high schoolstudents and high school
dropouts-;

The Muskegon Area Intermediate School District serves the followins
12 District high schools in And around Muskegon County: :

Fruitport
Holton
Mona Shorns'
Montague
Muskegon
Muskegon Heights
North:Muskegon
Oakridge
Orchard Vi
Ravenna
Reeths-Puffer
Whitehall

There are also MuSkegon Catholic Central High School and Western
Michigan Christian High School serving the area. The County,
Wastewater Management/System No; 1 has.a limited potentialfor
creating jobs directly. It has a great potential Tor'creaing
jobs by encouraging industry to both move in and expand in the
'County.

The MWWS has already dramatically improved Muskegon Take. 'It has,
further,' encourged new industry to take a lookat Muskegon as a
possible site of Operations. The MWWS-.also represents an 11000
acre county operated. farm. In agriculture and related fields
the, area is,served by bilskegon"Community College, Michigan State
University through its Co-operative Extension Service', the Soil'
Conservation Service and many other. branches- "of local and federal
government.
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-EXISTTNG -PROGRAMS-AND-PLANS-TOR -FUTURE PROG S

Muskegon Community College

Presdntly has courses in:

Automotive technology
Cast metals technology
Electronics technology
Machine technology
Graphic Reproduction technology
Apprenticeship training in the Building

and'Machine trades
Industrial/Manufacturing,technology
Allied'Field

Radio and T.V. repair
Agrtbusid-i5-r.-6-gr-dm no agricultural

economics included)

Expansion. plans:

Expansion

Development of agri-business courses

Montague

Presentlyhas courses in:
Horticulture 20 students.
Agricultural mechanics 34 students

, 2 hour course
Animal science 34 students

Recently completed an agricultural mechanics building

Develop Agricultural mechanics
Develop plant and animal sciendes

Ravenna

Presently has coursesin:

.plant Science/AniMal Science. 25. students
Agri:cultural mechanics 17 students
Farm.Management 23 students
Forestry/Landscaping 15 students

Shelby

Presently has courses in

One semster Agricultural Production 13 studefits
Onr semster Ornamental horticulture 2-0 Students
One semster Fcrelstry 19 students

Farm Management 28 students.
Farm Management 11 13 students

s a 120lacre farrn,.mainly orchard
15
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Expansion plans:

2.

Develop the 120 acre farm
Go into basic animal sciences

IDEA'SHEET

The Muskegon County Wastewater Treatment System Number 1 has
the potential for serving as a vocational train ng center in:

a. Agricultural equi ment mechanics
b. Wastewater treatment operators
c. Farm Management
d. Field Supervisors
e. Farm Equipment Operators
f. Trriigators
g. Grain Drier Operators

These vocational interests go beyond the present area- vocational
agricultural programS and Would serve-to support such-programs
as well as open up a-variety of agricultural occupations to
students in the south part of MAISD, many who do pot presently
have the opportunity to study agriculturally related.occupations.

The Muskegon County Wastewater Treatment System Number 1 has a
tremendous potential for serving as an outdoors-laboratory for
the teachers of the constituent school districts for kindergarter
through grade 12. The system could serve as the focus for field
trips and studies on growing things, conservation, wildlife,
,visiting a farm, visiting a Wastewater treatment system,
environmental studies and many other interests. The present
vocational agridultural programs could Use the system to enhance
their agriculturally related subject Matter. Grade sChool,
children might be brought in net only to see, but to do., 'Cla6ses
might visit the system:and-plant seeds on a perarranged site with
follow-up visits-and harvesting of the crops.

A visitor's tour center would be a service to the county.as- well
as provide training for:persons desiring "people contact'
oriented job eXperience. .1 recent study,by-Muskegon Community
College indicated that 78% of the-peopleinterviewed in Muskegon
County wanted to visit the Wastewater treatment site. There
-are a number of indications that some tyPe of visitor center
will'be required to handle.the many requests for visits to a
system that is gaining a great deal of public'discUssion And
interest. By using the visitor's center as an'educational
tool; both ,the county and the school districts would-be
well-served.

4. There is-an:increasing need to have some type of conference
and_seminar center where people world-wide may come to study
land use in wasteWater treatment. NearlY-- 1500. dignitaries
and:staff have-aiready visited the system. With increasing
environMental -concerns and' efforts- to reach,the 1985- water
'Standards,the Muskegon area could very well -r..-ecome a well-known
%center of studies on environmental technology.

9 1
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With new land treatment systems being considered around the
world there is also a specialized need to provide a center
where people could come to receive training and information
for several purposes: As-Examples:

a. People coming_to gain enbugh information to help
communities determine the possibilities of land
treatment of wastewater for their communities.

b. Persons who are assigned the task of selling a'
wastewater land treatment system to their
communiies.

c. Persons from systems that must upgrade to meet the
increasing standards exploring various alternatives

-and-possible-changes;

d. Environmentalist who may come to observe what is,
being done- in meeting increasingly high standards
for wastewater,.treatment systems.

e. Gov( aental agencies which periodically hold
conferences and seminars relating to environmental
protection, wastewater treatment and related fields.

5. Much research has been done and much remains to be done ih t
use of wastewater-in crop production. The system could ver
well prowkIE!.en-going facilities for research in such area' as:

a. New crops
b. Uses of wastewater on various plants and flowers '

c. Seed- production with wastewater
d. Bee keeping
e. Soil-experiments using wastewater
f.- Conservation methods
g. Wild-life studies, expecially the water fow_ and

their changing flight paternin light of facilities
such as. ip MuSkegon

h. Vocational education research using a variety of'
facilities, shared-time programs and various
specialized curriculum in vocational education

Enrichment programs especially designed-for senior citizens that
are-held during the daytime-and would provide interest groups
in ornamental horticulture, vegetable gardening, flower
gardening and the green house groWing of plants. An area of
the system not reached by irrigation,rigs might be set aside
where senior citizens could ectuallY ,maintain their own garden
plots and grow.Vegetables and,"floWers. ,Green hou-se facilities
would provide year-around interest groups.

'Enrichment programs in the evening for all adults interested in
ornamental horticulture, vegetable gardening, flower(gardening,
and green house-prOduction of Plants. Classes could be held-
during which adults Could actually grow their own flowers for
Christmas, Easter and other special days. Enrichment/programs
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in environmental studies could also be popular and helpful
to the Community in communicating what Muskegon County is
doing in the area of environmental protection.

8. The Muskegon county Wastewater Treatment System Number I
could serve as a useful center to which Boy Scouts, 4-H
and FFA groupscould visit for a variety of educational
and awareness type activities in environmental sciences
and technology, conservation, wild-life, hiking and
agriculturally,related interests such as farming.

9. .The Muskegon County Waste ater System No. 2 (near-Whitehall
Montague) could serve the_local_schopl_district -and
-VOtatlal-a4'riculturaI programs as an outdoors laboratory
and serve as a useful Center which Boy Scouts, 4-H, FFA
and Girl Scouts could visit for a variety of, educational
and-awareness type activitieb.

9
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APPENDIX L

A DISCUSS' N OF POSSIBILITIES
AND APPROACrES FOR IMPLEMENTING

VOCATIONAL AND TECHNICAL
AGRICULT RAL PROGRAMS IN

C' PD #2"
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A DISCUSSION OF POSSIBILITIES AND APPROACHES
FOR IMPLEMENTING_VOCATIONAL-AND TECHNICAL

AGRICULTURAL PROGRAMS IN CEPD # 21

PREPARED BY,IiIE MAISD VOCATIONAL
AND TECHNICAL AGRICULTURAL RESEARCH STAFF

FOR A -BETING WITH REP SENTATIVES. FROM:

:MUSKEGON COMMUNITY COLLEGE
/

IICHIGAN DEPARTMENT OF EDUCATION

MICHIGAN STATE UNIVERSITY

MUSKEGON AREA INTERMEDIATE SCHOOL 'DISTAICT

OCTOBER 14, 1975 MUSKEGON COMMUNITY COLLEGE
MUSKEGON, MICHFGAN,



THE FINAL REPORT

The final report for the MAISD Vocational and Technical Agri-
cultural Research Project will consist of four (4) volumes. A brief
description of the content to be included in each volume is as
follows:

Volume I - An ov rview of the research project

a. Summary of the report
b. Problem area, toward which the pkoject is

directed
c. Goals and objectives of theresearch proj ct
d. Description of project procedures and

accomplishments
e. Conclusions, implications,and Recommendations

for the future
f. Appendix and supplementary materials

Volume II Task Analysis Results (The identification
of required job skills, knowledges, behaviors,
and basic skills for each occupation studied)

a. Wastewater Treatment Operator
h. Fatm Manager
C. Irrigator
d. Agricultural Equipment Mechanic
e. Field Supervisor
f. .Grain Drier Operator
g. Wastewater Treatment Laboratory Tellnician
h. Farm Equipment Operator

Volume III A useable instructional deliVery-system for
'preparing students at the secondary:and
-ost=1Socondary levels for agricultural careers

a. A complete set of student terminal performancO
objectives for the eight agricultural occupations
studied

b. Instructional modules for trainingA4aStewater
treatment,opexators (conventional and land
treatment systems)
Examples of how instructional mcidules cah be
developed for,other occupations studied- =

Vo u e IV Audio-visual materials to inform_students of
the many occupational Opportunities available
to them in the broad field of agriculture

9 6
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A filmstrip with narrative cassette tape will be
produced to explain the development, construction,
and operation of the Muskegon County Wastewater
Management System. The thrust of this filmstrip
will be directed at the role.of individuals work-
ing in the agricultural,occupations studied.

b. A second filmStrip with narrative'cassette tape
will be developed-to inform students Of the many
careers available in-agrieulture. Information
relative to training programs is also included
in the filmstrip.



BASIC FINDINGS

AGRICULTURAL EMPLOY ENT NEEDS IN MICHIGAN, 1975- 979
-PROJECTIONS

DR. WILLIAM THUEMMEL AND OTHERS AT MICHIGAN
STATE UNIVERSITY RECENTLY COMPLETED A STUDYWHICH
INCLUDED A PROJECTION OF AGRICULTURAL MANPOWER NEEDS
IN MICHIGAN FOR 1975; THROUCN 1979. A CONSERVATIVE
ESTIMATE OF AGRICULTURAL 'MANPOWER NEEDS IN MICHIGAN'
FOR A FIVE YEAR PERIOD IS SHOWN ON THE NEXT PAGE.
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PROJECIE0 ANNUAL MAR WEEDS 1N NI1CH NAN

AR !MARE BY U. VII. PROGRAM AREAS, 19754979

Program Area

01,01 Ag, Production

01,02 Ag Supplies!

Services

Ag, Mechanics

Toai

1974 Employment Ave. No. Ave. No. kdditional

Weetling Agr. Knot+ Additional FT Replacements PT

4e and Skill Workers Annually Anntially placements

45,000 2,000 10551c 3 _5.

9,692' NA

10991 36

(Farm Implement

co Repair)

0I.51 Ag. Produ'cts 11,815a

01.65 Orn. liorticulture 10,073

(exc. retail florists)

01.06 Ag. Resources 284' NA

01,07 Forest51 4188 a NA

01.99 Ay Other 7,941 NA

33% 335

283 519

WA 40 409

1067 720 10787

TOTAL 90 984 3,303

10' 10

1i5c 145

MC 275

31374 7 (137

Based on 1970 census datar
v. Based on 1Y ESC statewide average employee

replaceent rate ol 3.45% per annum
.

,

Source: TAN 13, Mont Report

b Based on projected labor force of 55,01private

and self-employed farm operators and workers'

by 1979

d Includes Retail Florists & Other Ag. Prod.
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EMPLOYMENT NEEDS AS A RESULT OF THE MUSKEGON COUNTY4ASTE-
WATER MANAGEMENT SYSTEM *

RECENT STUDIES INDICATE THAT THE EMPLOYMENT OF INDIVID-
UALS WORKING iWCONVENTIAL WASTEWATER TREATMENT SYSTEMS
As WELL AS-MODERN 5YSTEMS fs EXPECTE4T6RISE RAPIDLY
THROUGH:THE MID-1980's.

TREATING WASTEWATER BY MEANS OF LAND TREATMENT HAS
RECEIVED MUCH PUBLICITY AND SURPORT'IN PECENT MONTHS.
ENVIRONMENTAL PROTECTION AGENCY ADMINISTRATOR, RUSSEL E.
TRAIN, PUBLICLY.ENDORSED THE LAND TREATMENT APPROACH FOR
THE pIRST TIME IN LATE APRIL, 1975. MORE THAN 100 RESEARCH
EXPERTS FROM STATE AND FEDERAL AGENCIES\AND PRIVATE ENGINEER-
ING CONSULTING FIRMS RECENTLY CRITIQUED 'THE MUSKEGON COUNTY
WASTEWATER MANAGEMENT SYSTEM.. THE RESEARCHERS GENERALLY
AGREED THAT THE MUSKEGON PROJECT IS THE BEST WASTEWATER
MANAGEMENT SYSTEM IN THE NATION AND PROBABLY IN THE WORLD.
THIS'METHOD OF TREATING WASTEWATER SHOULD INCREASE THE
DEMAND FOR THE TYPE OF AGRICULTURAL OCCUPATIONS STUDIED.
IN THE. MAISD RESEARCH PROJECT.

10 1
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STUDENT INTEREST- IN CAREERS. IN AGRICU TURE

THE VOCATIONAL'EDUCATION DEPARTMENT IN THE-MAISD
ORGANIZATION SURVEYED APPROXIMATELY 6,000 TENTH AND.
ELEVENTH GRADE STUDENTS. IN CEPD #21(14 SCHOOL DISTRICTS)
TO DETERMINE -MIR VOCATIONAL.INTEREST. THE INTEREST
Of STUDENTS IN. AGRICUtTURE IN-CEPD #21 IS SHOWN ON'THE
NEXT PAGE.



STUDENT INTEREST IN CAREERS
IN AGRICULTURE

FALL, 1974

Student interest in agriculture -- 10th and llth Grade Students .

(Approximately 6,000 students were given the opportuni y to select
from all of the vocational course offerings in CEPD #2 )

Muskegon-Area intermediate School,District

"All Courses are designed,for both students who plan to
apply for:jobs immediatelY after graduation and for those
who wish to further their careers by entering college."

"If all courses listed are made avai able to you, in which
two (2) would you enroll?"

First Choice

Agriculture Sou h North Total

Production 93 28 121

Supplies 11 3 14

MechanicS 17 7 24

Products 24 5 29

Orn Hort 48 18 66

To al 193 61 254

SecoLd Choice

Producti 78 18 96

Supplies 30 4 34

Mechanics 20 8 28

Products 31 5 '36

Orn Hort 67 17 84

Total 226 52 278

103
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_D. THERE IS A NEED FOR MORE SPECIALIZED VOCATIONAL AGRICULTURAL
PROGRAMS AT THE SECONDARY LEVEL IN CEPD #21. THE FOLLOWING
LOCATIONS HAVE BEEN MENTIONED IN REGARD TO THIS NEED:

'THE WASTEWATER SITE
. USE BUILDING WHICH MAY NOT BE NEEDED BY

THE SCHOOLS IN THE FUTURE C DECLINING
ENROLLMENTS)

.MUSkEGON COMMUNITY COLLEGE
PROGRAMS TO BE EMPHASIZED

a. PRODUCTION AGRICULTURE
b, ORNAMENTAL HORTICULTURE
c. AGRICULTURAL SUPPLIES AND SERVICES
d. AGRICULTURAL MECHANICS



E. THERE ISA NEFD FOR TECHNICAL ArVUQULTURAL pROGRAMs IN
THE AREA.- PROGRAM A H StIOTILD BE GIVEN ATTOTION
AREA As FOLLOWS:

1. ENvIRONMENTAL PROTECTION (WASTEWATER STREATMENT
OPERATORS AND LAE0RATORY TECHNICIANS)

FARM MANAGEMENT ( AN EXTNSION OF PRODUCTION
AGRIcULTURE)

AN EXTENSION oF ORNAMENTAL HORTI-ULTURE
a. LANDSCAPE DESIGN
b. TuRp MANAGEMENT
c. SOIL MANAGEMENT

P. OFFICIAIS AT THE WASTEwATER SITE AND COUNTY COI5SIONERS
-ARE INTERESTED IN THE EFFORTS oF THE MAISD AESEARCH PROJECT.

C. ADMINIsTRATORS'FROM sEVERAL'SCHOOL DISTRICTS IN CEPD #21,
PLUS STATE DEPARTMENT-AND MSU sTAFP HAVE INDICATtD THE
NEED FoR MORE SPECIALIZED SECONDARY VOCATIONAL AGRICULTURAL_
PROGRAMS AND THE IMPLEMENTAITTECHNICAL AGRICULTURAL
TROGRAms IN THE MUSKEGON CODNTy AREA;



RECOMMENDAT IONS

WE RECOMMEND T8E DEVELOPMENT AND IMPLEMENTATION OF
EDUCATIONAL OPPORTUNITIES THAT WOULD PROVIDE RELEVANT TRAIN-
ING IN AGRIBUSINESS, NATURAL RESOURCES AND ENVIRONMENTAL
PROTECTION (ANREP) POR PEOPLE IN CEPD #21. THE CHART ON
THE NEXT, PAGE ILLUSTRATE=E FLOW OF EDUCATIONAL OPPORTUNITIES
IN ANREP. WE ARE PROPOSING

K-6 AWARENESS IN ANREP

7-8 (9) - CAREER ORIENTATION IN ANREP

9-10 CAREER EXPLORATION,IN ANREP

11-12 (VOCATIONAL AGRICULTURE) TREPARATION IN ANREP

13-14 - (TECHNICAL AGRICULTURE) PREPARATION IN ANREP

ADULT EDUCATION - UPGRADING AND RE-TRAININGIN ANREP
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MUSKEGON ARIA INTERMIDIATE SCROOL DISTRICT

ETUROISO AND IMPLEMENTING wawa PROGRAM IN WSiECON COUNTN LON RANGE APPROACH
,

ONE LEVELS

14

'WEER

LlAMENZLiSU0ESTS

Camt Avenues&

:0 he I:pi:et:toted

by 14 School Disc,

GREER

ORIERIATION

ALL STUDENTS

Career Orientation

tO be lupleocnted

by 14 School Dist.

CAREER

EnLORATIOS

ALL STEMS

Catenf Explention

to be Itelemented

by 14 School Dist:

Sante AA. hog=

to be offered 141

MontagueNs,

Ravenna R.S.

Shelby Jr. '

MEC

VOC. AGRICULTURE

SPECIALIRATIon

INTERESTED STUDENTS

*finical ?rogues

to be offered at:

MOOtAVE

Meal
Shelby4r.

MCC

POST-SECONDARY

AC, M.

INTERESTED

HOU AND ADULTS

Pott-SecanSpry,,

AgtiCultoral

Prom:* to,be

offered At

MCC',5

Ag..RuelnenS, Natural Resources

and Eceiroomentel Protection

Cluster

==:=7

Integrated 'into regular .arograts.

,skupart. of the total clUster'

of ocsOatioss in the United

States

pftinpuotin

4.C1 Ag. Prod.

01,02 Ag.SuplServ.

01.03 Ag. Mech.

01.04 Ag. Products

01;05 Horticulture

01.041. Resource

01.01.Forssrry

01.99 Env. PrOCeet

024.1.2zartzt
01:01 Al Prod.

01.02 AR 54/5eri.".,.

01.0S Ag. Mech.

01.04 A Orodette
01.05 Ponicolturs

D1.00 Ag, Resouree

01,0 forestry

01199 Env. Protest

Ont-JoitLict.

Ag. Prod.,

01;02 AR. Sup/SorV

01103 lig. Mech.

OLO4 Alf Products
01.0510rnieulture

01106 Ag. Retourfe

01.07 Forestry

01.99 Env Protest
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THE CHALLENGE

CAN MUSKEGON COUNTY BE THE MODEL FOR A STATEWIDE EFFORT TO:

I. REDESIGN AND\ MODERNIZE THE VOCATIONAL AGRICULTURE
CURRICULUM AT THE SECONDARY LEVEL

PROVIDE AGRICULATRAL PROGRAMS FOR STUDENTS AT THE
5ECONDARY AND TzlIEEDlially LEVELS (FLOW OF EDUCATIONAL
OPPORTUNITIES FROM 1HIGH SCHOOL TO THE COMMUNITY COLLEGE)

B. CAN WE GAIN COMMITMENT FROM MCC TO DESIRE AND AGREE TO
DEVELOP TECHNICAL AdRICULTURAL PROGRAMS ARTICULATED WITH
AN EXPANDED AND REDqIGNED SECONDARY VOCATIONAL AGRICULTURE
PROGRAM?

C. CAN-WE DEVELOP A COOPERATIVE APPROACH TOIJSE THE FACILITIES
OF MCC AND .THE SECONDARY SCHOOLS 1PRESENT AND:PUTUREAND-
THE COONTYPROPERtY.AT-THE WASTEWATER SITE FOR JOINT
PROGRAMMING?

CAN WE SECURE A FINANCIAL GRANT FROM MICHIGAN'S DEPARTMENt
OF EDUCATION TO ALLOWAJS,TO MAINTAINJ'IRSONNEL TO DEVELOP'
AND IMPLEMENT ARTICULATED VOCATIONAL AND lIfBEILAL, AGRICULTUR
PROGRAMS\IN MUSKEGON COUNTY?

9
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'APPRO IMATE'FINANCIAL NEED FOR ONEYEAR $55,000s

-

WILL MCC PROVIDE THE-FOLLOWING: FOR JAE

I. TYPIST
2. OFFICE SPACE
3.- MILEAGE
4. supPLIEs
S. OTHER STAFF TIME

MILL MAISD PROVIDE THE FOLLOWING FOR ONE

I OFFICE SPAtE
2. OTHER STAFF= TI E
3. TYPIST
4. MILEAGE
5, SUPPLIES

WILL THE COUNTY PROVIDE TU FOLLOWING?

I. 'USE OF LAND
2. FACILITIES (INCLUDING I PROVE ENTS)

WILL THE -STATE'.DEPARTMENT OF EDUCATIOW(VTES) PROVIDE A
GRANT OF $40,000.TO PROVIDE SALARY- MOI4IES'FOg.T171g TWO

. STAFF PERSONSC:

aTAFF? 000

STAFF? 000

000

ii.o
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APPENDIX M

A_P:oposal for a new
Agricultural Education Program
at the Muskegon System to he
known ai "The Muskegon

County Environmental Studies
Center."
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Proposal For A New Agricultural Education Program at the-Muskegon System
to be-known as "The Muskegon County Environmental Studies Centet."

1. Objectives and need for this assistance:

TheMuskegon County:Wastewater Treatment System presents some worth-j
while opportunities for educational experiences related to the real world
'of work. The system is in full operation and contains the largest single
farm under cultivation io the State of Michigan. The objective of this
proposal is to develop a production vocational agricultural program and
make\student contact opportunities Available on theeite. Ibiscombination
would\provide some real-life work experiences for secondary students and
provide a valuable service to the county by helping, with the-flow of
visitorS.

' I \

Several:agencies need to be involved to help such a prograth accomplish
it's stated goals. The Intermediate-School District.Ouskegon Community
College, the Constituent School Districts, County Gov4nmental Agenciee'
and the Wastewater Treatment .Site personnel participating in this project
would produce meaningful cooperation for prOViding effeCtve 'educational,.
experiences for the people in the area. ,

A broad baded program could include studies in-Conservation, Environmental
Studies,' Horticulture,''and Production Agriculture in addition to operating
aseasenal visitor's cent.er. ./

2. .ResOlts or benefits expected:

A. This project will provide hande-on training for students in.subjects
which will prepare them-for Working.in tlfe Teal world in some of the
J

agricultural occupations in which there is a need for additional ,

people in the State' of Michigan.

This project willialso answer a county need to provide visitor's
facilities on the Wastewater'Treatment Site while, giving.students
"people coniact" opportunities ln,the world'of Work.. The DECCA, Club
of Muskegon ,Community Cellege could be involved in-the operation of
the.Visitor's Center...

This project will afford rtudents an,Opportunity to be invelved'io
developing and producing nformational material-for visitors and
designing and building' a m-del oftheyastewater landTreatment pro7-
ject for the visitor's int oddetion before toOring the site-. The
'model may haVe lights to-s ow the movement of water through the
eystem or a working:model. The DECCA Club at Muskegon Community-
'College could make a very worthy'contribution in theproject by
producing materials-.

Cooperation of several institutions in ao ;educational venture can
results in Meaningful programs.
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E. Direct benefits to Muskegon County:

Visit_ 's Center

2. Landscaping of the wastewa er site and other'county buildings
by ornamental horticulture classes

Approach:

A. Plan of Action

There is an_ideal Area on the Muskegon Wastewa er Treatment Site
a visitor's and vocational:agriculture.center. The most desirable

area is more than one mile from the sprinkler rigs and lies on Apple
Avenue for easy excess. Two barns in good condition are on the
suggested site. There will be a minimum Use of-wastewater eqnipment
and personnW." The equipment will be purchased and maintained by
scheol personnel.

/phase.iI

It is-suggested that the project begin-WithAtuden s preParing
,ohe barn for a visitor's center to the Wastewater Treatmenf.System.
This will.involve painting, repairing doors and windows, general
clean up ahd putting.in some partitions in'the barn,

Phase II

e

-When the touristorisitor srcenter is operating.the second, phase
would-invOlve the deVflopment of a 1920 farm a'a an added tourist
attraction, in contrast to:-,visiting the largest farm in Michigan
which is'on the'Wastewater Treatment Site.

Phase III

The next phase will be to develop a produCtion vocational agri
cultural setting\where Students would operate the 1920 farm, including
both the-raisineof crops-and livestock. The, suggested barn is in
good condition and Would'require minimum repairs. .Mowever, fencing
and gates are 'necessary'.

,Phase IV

The next.phase. will be todevelop a year-around vjcational
agriculture program with Conservation, Forestry, Environmental Studies,
Horticulture, and Landscaping taught at the schools during the winter
months.

UnusuaLFeatures of the PrOject. .

The suggested programs would provide some very ood,work and vocational
experiences ion the largest farm in Michigan and the largest land treatmentl
wastewater system in the world. The visitoes penter would be delfsupporting,
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after an initialetart-Up expense and the students woul&haVean exCellent
Opportunity in "people oontact":work experiences as well.as receiving
studies in the operation of the land treatment system.

Suggested time schedule:

Jan 20 - June-7 . Operation of visitor's center18 weeks--

Planting crops and purchasing
animals,

weeks June .7 - Sept-1 Operation of visitor's center
Summer Vocational Program
Operation of Farm

D

18 Weeks. Jan 19 Close-up of Farm
: Visitor's Center

Harvest Crops
Sell Animals

Vocational'Studies in the
respectivaschools -on a
.sbared-time basis

6. Community Involvement

/A unique feature of this proposal is the inVolvement of eeveral.
educational Units, governmental unite and private enterprise:in pro-
viding meaningful educational experiences and-needed services for the
County.

Availability,of Vocational Programs to'Schoor Districts
where no such opportunities nok exist

A.survey by the Muskegon Area,Intermediate_School'District determined
that Students are:interested in'agricultUral occupatiensin schools. where
-no agricultural training ie Presently' available.': Happily:, the occupations
the students are interegted.-in aie occupations for which.a recentresearch
prOject at Michigan State Univetaity has indicated there is a shortage of
people entering each.year. Under presenestate guidelines one school
district- WOuld:have to.beeelected to operate, employ ataff, purchase ,supplies,
and,bill the co-operating diStricts and agencies'for their share of thecost.
(If an area millage was passed,,the Intermediate District conldj3e seleCted
to operate the pro ect. Area millage-would also reduce:the amount of funds to-
be raised),

(

'However, Ravenna,.because of a long history of successful vocatiOnal
.agricultural programs, would be an exceilent.operator of the:project.. Ravenna
is'near the suggested-site on-the WastewaterlLand Treatment Site and has the
expertise among. it'a personnel to administerthe pro:ect.
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